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tt, «r*rm at^,‘«rtf? gftpprfrF 
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fsCTTC I 

•tawtT’te ^rwtw Fi^ore r»pR»i 

IW'Urtf <*t«HR I wfarfn 

emrcst *«fl tej&, *•»** *t®, ^’Mfs^ta" <^i*r 
ftfiw $% w^rt *m "titror fscfti *farons i 
*prar fHfC«re *rtsa *CT*«rtfa ftarfast* H5R1 
^FfiUtfiEPR I #lf^ lf«[1tCf I ^?1 

'srjhtcs c*r«Pr «ifli cefci *fin 4 i 

<a$ v*rr*ra®t* «rfa*i fosrwwft *m 
itwar^n froft «a®, «u touch 
to* ®*f e i ¥finrtfiprft i fcfa oth jptMtoi * tou 

jjf^N® <Ft4l *!"tf[ ^tWtE^Jf, <5t?ttf5 <«rT«nit 3tTO 

f*wfc fswrntpr «rfa® nft*it*r ^frors ^wch 

TOCH ?t*fa ®W H 31 I 

3ctft*rfa ct sum* cttoch wflNftc* srtHi 
3t«(1 fat ^fi ftotts, swat® 

srast* ®fim «wtfa 'St’FM *frofif i 1*1 *pfc3i- 
'stw ttcfrft ’rfs’rt «!**▼ i 
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ifa c^cs®5Tt«t 

I?l ^<rM% ^*1 

9 

'srcm faf«nrt%®rc } <ottw TOref>i «$ sto (2t<« 

<2tTtf“te &*\ I •Wfj? TO 4t?tt <6TC5^ 

w 'S *tf^fvs « *tfiRflhf i 

mstmi <j<g «rtsit* *finwmw *i 

fWlarcw itfi «ifHi ^ ^srt^faa mfosrew 

0 

>?tfn-<2ffifa ^ts?1 «iWrc arf«rcT* # «r3r 
«t«f TOR i <TO <sjfat3 «tf% JTt5{5f? 
sOTtefa* TOTto* « ww Ji*»t< wvs[ , «r*f*i 
TO* I fal TO*fe TOfE«l C*t W<5tn <TO'lt* 
TOltE* fat«R »RCTt5 CTtK ^5Tta? I <3*^1 

TO*i, c®isrn^ *TOFt*r R*tcw 

i 

, ws9 1 Rfiwti Rttf, «Wi f*rar*M 1 Rt* «a^fel 
tom, TOitt j *' Vtrtnr *1 «rTO3ra *rtfo w 
ns c>ktof wtft *tttfrc, <& TOW 1 ««*r 
TOi ftfirc *to* i fti cjft'st’tTTO ^ttlcr c* 
fi*iw *rf%w ** 1 c***i <ror 3 i**i< TOfircft^ 

«RTtrafc 9 i$ 7 ? } awiwcsnr *1 *tfs- 

*TOn «rfw <TOt®f* flrFnrfo *1 1 
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*I??ES3 ^tSl CTt«f S3 *TtkS3 ftsfc Tiw TfW 
<e SC3 s^cs i fsst ssssar 35313 csts 
C*f'® 1 ff1 5f*!ES 31 I 3tft»H <®t3l <4«R8 f3®T3 *2f5l- 
C33 ^’tCStft S3 3tl ; ft®tE33 3tSt*l1 qvR'Q *tfS3l 

stcs i wisti ^stcs iw« f^vtcsn fifS 
fafSES C SS 3tS3 SE35f 7{\ I ftfStcq^ 35^1 'ef’tt^T 
« *TE3tSJ S^3l I <4* SfCS <5tf^®fa«tST "f3f- 
fassfa «hff% f3®TE33 ^5533 *fftt3 3SES <2f^t3 
«rtq I ^ fifES3 35^3 *$& C3t3 S3 <4^ 5fS«T f3SC5 

css csl3 s«n c*re33 sft^, *ratf*r 3 st^ cb&i s^stis 

C3t3 S3 31 I fifES3 35f3Sl ^ «TCjfs«(1 3t3« 
3T*t*Tt'otST3 fossffts fits JTfSst * ^E$1 % S^31’ 

ftOTS, ««f» 3S3tfsST $tSt3 ,fts& S*t33i «ttfSC3 I 
'8Tf3 <4S| f3^5 s'fasl fafsfES C3t3 S3 3t3t3*> 
*ftfccS3 'S «f33 f*f«Ffft3 *fES ^fast S^S I fifSStS 
S3* fits <2fStE*f3 <*1333 CStS S3 4 f3SES 

f3E353l sfaCS3 ; fs$ «£WE«| *|f3St*f ffcjf 

Sntim 5ltt I 

’Stfa 3tsts*f$: fifES3 «tSt3 fc*fC3 S^ESE^ JftS^ 
St I fswfa nts 3t3t3E33 3"3fe ; fa* «t3l <9 




I*/. 

wsimfi faro i SUw J 

cn«f^f cmrtro mtantcmv "irtr mfro, gnic* 
mm? fa^r 3 ? f??t? jtoww «rafart* &m 'e sffcsi 
mrt 

«iil mroi 5^ stfrfel -ftr ?1 5 tf?frl ?t*imar 
^ •r^Ks»^itcf i ’ttfsmfw iw *ifa?ma[ 
faf mfa mart? tAtoi -sr?*l ^ftitff i <mt? 
f?f?? fartro? rnfamf??* *t?r f?tH? fecit* 
ftoro i mm? Tafts «rcsro nr «afe atc^ cwi 
mm? i ^m? mm toct mm? mf?T ms m?c? 
mu Tf? \ mm? ?fts « ?ms *ffe*n *t?r ??- 

?itt?i mm? «$m?Tt? £?®tfaT mfrnsr muftis 
■TO c«f'8?i f?t?fts i rnmaftre '®ra»r atwtw? ?fts 

*rtf?mf?T it msts mt?r 9 TST'efa ^ tt 

^tmc?f*?mli:s '^uto? i fra <jr^ "mftm 
*rf?m( nftrot?” mfa ?tm?faF *tf?stm *im?i <*rofe 
«rat? fafatfart? i fo€ta m*. t mm? mtffamf 
^ erotc?? <2tf% Ts?m owtt?tcf* « mm- 
c?? m?fsaFGt aimt fV msc?t?aFt?, rntm? mfam 
nro«, rntm? ?fts ?mmf maFti *flft- 




n» 



^ arc* Tft i c*#* 

fc’TPTtffal ’TACAi <5t*^6l Tftft s?i i 

< 

^ "ffi'efa VtTOtfifc* ArflTCl CTf'8^1 C’fsj I 
4^1 ^5, tw f^tf'l 

fa** t*FS *!#t< f?irw Afo® faf® 

s^rrt^ i frsrfa»rraj are ; -saw fo ^tw 

^ »r*j ^ ^ avie* «ifs* 

*{ts ^rrcs i st^wts »pnr ct 'srfrt* ff*r, «a«r 

-i 

<®t*1 Slt^l fA«tC*I C*IA T«t1 

i c^ «rs[c?itc«f ^tcq ^tw Ttw 

ftaatfr caw, AFfifi faff® ^rtci i « nuffl 
w* caaipt ®t^ AHi, ortlCT fAATA 
ft At* cell At* Rft i 

« <2f«fA " ftwtf a erg ftiftp® &i*\q 
^At* 'SRt*rfa*ft 'srtci i wtw* 

Ats «iftj *rfatg After's «ral *\v$ i ®tc*i* ^t**w 
ait® «rttf, foi «ffl n*i cAAftre 

Atftt®! 'S Cut *fttA ®f ®1C® «ttf%j:»T '«lt*'S ®lt^ l-Wft 

wa&et Atera, fire fostf ft* *ftiftro 

A*Pl 5%* *ttCAA Al j AA# f&Vt®f*tt^|P* 




V* 

towtfst* 0$t*l1 3HFOI1 

»rt*a ki^ i tostfa^ *nf^ 4rvtcn ^itw f^*T, 
'Sfcfa *\f*W 'Sffc ^5 51* Wire *It«11 

i %«rt**«i wr *r5*trfc«fa «w ^'s *nwi«m 
*N% ftrot ftpTB *feltC( viftl ^OT«t *filW 
*ftfa i Ttw wrft *tc«* j *1rs 

upw$* ** *1 i <n^ <itcsf att^tcft ; 

«W1 a «ptWw W *tflntiw ’CfW^i 
▼firat mvn ^mrtr*i «w* *firafci!r, «TO *ni 
*f«*i fVvcn ^1 f¥ ? ^pitftwnr «trt 
wr «R"f < 5 ^ 'sfut^t^ nfSrcttfra fa*i> ftror 
*itoi *rtc*F*r a, ^twMu *itftwe 

^ftror ** e rffatra «rc*ni *ttt>i *1 i 

TOtw.^twt’fbr ^sr fi*t*<ft5tnr ^fn 
•w-snrf* i ^twt^V frBfaftwflhi *P* $W* 

■ffo? fa*1> ^WSl 'ffttani TOW *fftH ’•Itfjf 
« «(W f^ltfiE I 

&ST, '>*'>+ »tV 
▼fTOt*l ; 
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eftffor '6 Wl I 

Effto 0 *PF*l sfcfl 

fiRSJTOtW to, ^ ct *rror TO«i st J$ <7tt 

vwi i$i\ ^*w to, ^t? ftoto 

fro*tcro to i 
» 

ct *pr Tt?«i to*i to 

^t% TO, »TO* SfetfWCTO WTO ?1 tfiffTO 

TO ^fTO^T 5TI ?*fto fiftfas TO, 

tsi cto^ (7ft ^ >Tt«rt^«i to«i *forft «rfc* i 
4t *ppi TO*t ^toff tot i tstfiroc* 
terror c«tto ^ttro *itc* ; m ,— 1 to, 
TO, TOfro? fm\ dto, ^tf^s, stffes- 
dh^F, *p? ^ *ittTO i TOfa off ^ 




* fasten i 

7k7 47 47 77 75 f735t7-f7©t7 Ttf*t7 

Torres i 

477 4$ 77$f77t7£7 777 <F77 ^7>ft^7 
TtTl 3TC<m*t 4C7 4E7 fa^7 7f77t7 C57>1 
7f* ; Ttn 53C*r ^f7t7 ntf%7, 77 77 Tfcrl- 
C«r% 47 47 ftrtw* ^n 

7fortci i 



<®t*r i 

’•nfri C7 V* 775T ir<Ik7^ ^®|t7C7 
frt77 7E7, 7t7tC7^ 7t? 7£7 I 7791 Tgt 
*tUS, 7f* Ttetai f?£7 ^1 5?, (#f 
TtetfwTre C75 Tfasi 7 Ttw ) i 4^ T^rritt 
47ft 7t7tft7 7 TTSTTtft C7, C73 TftTS 7 
C7 5*1 C77 *7— C7* 71*1717 1775 *5ff5 5*t? 
f*7t7 StE* 71 I f73 777 ♦rfw®' <2^377* 
^ftff® 7C? ; 777 ^TtTfTTl C7E77 ^ 
*5t7 77S7f%7 *7,7t*t7l 777 ftt77 7t7tf77 




farai ?f?i TORtffac* TOtet? Ftrof^n i 

TOW «2ft%'Q TO, ^f^W'Q TO, tow- 

fnftfa* *TO<? to «r®wttW5 •? *wi«f 

% 

TO? ; TOfc, =n TOt?1 TOTCtre TOtfa *tf® 

0 

fros to?, =n «iot c? *ife TO, 

nsMw crow *tW^® TOc^ TO?,— an 

^ ww TOto to?, an TOtw ?t^fe*p TO? i 
^34? ^3J CTO TO«1 ?1 ?*l TO#, TOSt? 
faratwtw TOt?i rnfas « TO^ 5? I «re 
*tTOTO? ?to 'si^tn — ^TO?> 'ot? ?t« ! i i 
“TOH £? ^frot ?CTOt^ft^°s i”# 

«tare «finprei 1 C?. apFfff ^?J f?^5 5?, ^5tTO1 

**tcs ni, f?ng *rscTO?5 *tti* ; ?to toi?i cto 
cron 'sto tow ^5t?i .TOt’Ptc®^ TO?u$ 
TO?,— an TOnn srtfro *rtf? c? ftw? 

C^l ?t?1 <$ C?t?fl f?^5 I 'STO-WS 



itiprtcutnfw i 




s 






3JTO CT TO, TO »rt%lf1^ 

•RRt^rs top, «at to ajarcv fctftsi TO*r, 
^ ^i **ft «wa« ti ^-cto ?nr, «pri TO 
TO ^TO^s <TO sa, to *fcc»i ^3f ftftro 

-*t»w tof i >q5r <7f ^?r «m to, 

^*« (7ft ftre ; TO 4 ! ¥5 ^*1 (7ft TO 

ttfrow, ft* 3jro •royitw *n 
*rc?, *rt*TO ftt^ s*i fc*mftF5 ^r, swi 4 

'q*r-w ftp* sfen TOtre *rtw *i i 

4tni*t cTOf 4 TOn* cro 

5*1 TO TO fcfcl TO I ftp* TOR *fTOi t&l 
TOftt to, <$ «w. ftw §TO 5 ito 

>fsn?m^ <n wTOfroft i 

nfw to *r<mt«i TOfre <tf, ft* ^5^f 
*tTO 5 WCJ, ft? ftTO TO* ^TOf, TO ftF 
TO, TOOTS** ftF (THFlfTOs TO*, ^ft- 
sf^TTO TO* ftret TOftfTO TO *pto 
TOstt I 




carters 

'SSR *r*R ”?t^? <Jtf% (TTtSfl 5^11 *rnsi- 
S5tefa1 *ITO$ Wfap <2ffs> m- 

c?iftR to i *few*\ wnf^nyfa, ^sufs 
*m f?f%^ ’StR? 

<2ff® (?rtfi slsn ^st^r, wrm 

^rTO^TOJTR'ftPtei C?^ 

*ro sn, fm czfam 
csfom ttvsts i 

t* i 'sto? *ffti csf 3£s5t?r %*ni ^rf5T?n 

«m?p,^tei <ro &% c^rtwi te, c*fc?s*t 

W C^ ^siFtC^m fc*nt sfft^ VR C^ 

« 

srcr ^tctu «srf^ (Titan wa ctu i w 
c^Pt^r aro *i^5? *5t^m fiicwcft? wnr cto ut*3* 
$*t? TO*, W Cf\$ Ut^SrUTRI <2tfo *5fSt? 
m (ntaftrot *ius i int arar cTO cfcfl ^1 

’ffal <2ffa<F5i 5(1 ^ttSl ?1 

*rfare *rt®$ n *rfs i siwuj 




sa feat i 




* «tt? to totwa ^ i 

t 

*t\ 5 tte ^TOTO *t US ; *i^TO? 

cF**n *rtifc to ftto to ^ ^ 
mr? *tft* ^ ^r, w ^*tto to* 
^to§r ^tot*tf*r ^f^rai to ; eW's 

l>*t?-&N *Nfos* ^*nr <ro*r f* to 

{ 

♦rfro *rfro (7i to *rt?«t to, <?& .to *t*i 
*tft ■ni 7 »; TOl *tei ft^ to, *r to- 
to i?*Wm **ftn sto *t* i 

mi c* c^rte *toi ^t?r, 'sto's Jf to«i i 
to ^rfro 5 ?ft R*nrt*m to#) - * to- 
*K £r*R ^nf? erra ^rft? c^ro «w- 
ftcn? sfTO to ^fro <to, ^ro 

*W *1 'TOR Rtttpfito frowsy TO ; 4 $ 
*?$ ststfwTO c«rt«Rtto TO,*r#tfts to 1 

wrto* <rorft ^ri, ^toi ?i 

r^ps TOt=f fiftro wsvxft, *roi *1 
*r?R cro to to 5 t*rflhn v*t* 1 ft 
<£ ftro, ft ^WtTO *ROTRTO, <TO lire 




c¥Ti>i w*i orfe nt'Qin TO ^i, to ^ 

($1 ^ ^tro >3TO ^3p5i ^f?re *rtra i 

4 *r ^nrct^TO, TOtt^ tai TOwft TO ; 

cto farot* cwfTO ^ TOtre 

nfro toto to, *nn *rf w «tti TOra 

*fim to*, to ^OT'Q vfc?rat TOwt*r <?& 

wr^TO* totoe* mf^tu® to**i . 

Tgam m\ ^pr TO, frof *itoi- 

*ipr i ^TO*i ^ft*"TO, toTOTOs toj«,- 

tos, cq s**i wt*t* *fTO, 

stfers 'q fartf^s *ftsi ^u$ ^«ri 'q 
srwtfa ^ to, 

to fmtft ^»wtCT TOr *f m 

*RCTO 4 *T*?f ’ifft* JTO TO ; 

c^ tarai c^m, 

VPt, C*T TO 4TO«I *ITO<3 TOtE*'® 

TOTOt TO TO,’ ( 7 J^ TO £t*tTOrt;*t 'Q 4 *- 
TOT ^ftTOTO, ^?<£f«rs firasrt^TO*, TO- 




V 



«ftfto fasstres f*i art i 



^fwl, sststtoft Wt?1 
3 ^ >nr$i toKTO i 

n»H l 

^tc*fj *»%* I Vf*r 5ft5f1 ^*ffa Tt?1 
<2ftsTf*F$ TO I CT ^WOTJ tfeTOJ 
33 ; ftfetos, TOT? 3t*IJ C3 TOl 
*f5t?r, 3t?tt <®trera *tfto 

*ttt i 

^t^rai ftreft wf tore to* *ttotre 
*rtfo i.TO*i 3fa re, ««t 
fct«ji 31 ^tusr, ^5 fail 31. ^ ^nra, $*«. 
fail 31 $*«, to^i *rfat? tche ^twi wtfH 
re, $ fac-re tom ttoretre* re TOv^tai 
ret 3 ri 3 tre to— rem 31 to*i *T3re?t ret 
<*mt tf^rre £ *r?Rf «jrst3 *it*i mto *ttf% i 
«r$ii?, w stro to r ; «t*r to 




to i 



s> 



toj? to, toi to ft 

?i si® ^ ^rfrori TOjts 

*? i TOfj to to ^ 3 ?, tot 

^rr^rm tow *r to, <j^t to, M^i, 
fct«i, fTOnr it*i TO i 

TOt c? ctot TO*r TO tom « farTO 
TOw tot, to* ?i ^*p, w ?i 
TO »rc? ; «?*i * TO* *ratcTO ct wit ^* 
*Ff TO, TON TO ; C? *r^*T *tffttf 
?#T 'Q <2tfTOTOft dW* to^s ^fc?T>, CTO 
oft*, TOt«* ftw «tTO» TOt?t* 

TO * %$^ 3? I TO UTOtreni^ TOJ fifc^H 
TOw tot * gTO toj? &to Tot to 
d)Tv TO! *fc« TTfro TO TO 'ST’W *tan 
TOT? TOfel *fWt< »RFTO TOtW? TOtff 

to ^f??i to 1 

«ifc TO TO«R^ *lTO*TO, TO«! TO fcfl 
CTO »WtTO TOT TO, TO fcl TO! 




>0 fasrfcsra 1*\ ^ i 



S5ft*f? wr i *f3jre?I fW’*^ S5tE*ra^«.*ff5 
^ | s5|*f fcSI *lfo ^*.*18 ; 

CTt* an^T TOR C^t* 
^r, ^ri ?t MqI c^t*f i *ifw C3>fa at^j 
»rf?Rti*i, , «ift^ c^c’t, ^s *?lra ’nfa 
33, &$. ^TJ «lfa* *Q ^*! ; 3f*f 

^nf^^rrc*! 'q ^ c^, ^ to 
to 33, «tsi ^c?i sstsi fchsl ^ i 

$q*si i ly^wwi ^5lz*i3 *rf?RtEi3 ^3 
f3c*fC3 TOJ3 ^5t3 ^53 f3t*t3 m • 
^3*51 *rt3tonr "*rc*ffto? c’tts? i 



sm* « i *rtste*ij T *rt33i 

*rf33t*t o(fc\$& ntfa, 

vs t c f re ^ 9 tf?Rt*i *1^31313 31 i «rs43, 

<7t^ hr f5nrm*i fenraift ft* *fa3l 
^f?Rt3 WfifW <2T^t? *t*t3t3 *rar 
(Thermometer) 2|f5 3t3tC3 I 




*fnman CT TO *1 

tot* # Ttoi ^*1 swot 
•urt^fir *ffiwri tot, ^stro* to 

sn TOl TOrt* TO ( Pyrometer,) *c* I 
Wtt *1% l <£ftsr *RR *IWT*fe §*3 3^E*l 
TO* ‘■5*° *fl>5®r 

toTO (M *pft ^wra *itto, 'c*& 

<2ft^ to i 5 

*trofa §*t* fcqret* «ifr *F*r crofc*t* 
®rar TOur to Fft i ^ to 

to* to* to, reTO c*rtT»i wm t* 3* 

to *rt^r 

TO51 

• c*tr$i i 
TO *itTO 

^'5iC 9 f 4 

*T9 i? 5MTO* to* <2fc**f *c* J toj 
vrtsc?? TO c* ^*t* Itot* 




TO?® *ftC? 5fl ; WC1 TO %59f 3^31 
TO1 *£$3 'SWfa TO*T, <5*^ : TOlWtTOT 
TOTOft *r# 3^5 stc® toi 5tTO 
f^r *rf®*i to i 

ofFIt* TO 1HI ^ffTO 33 TOTt 

fTOfwtll TOTO, f%TO 41% ^tTOf 

'2ft’^ irarftrt ^rfcftnnrre trottr®^ erar*- 




«5 f53J I 



cTO? ^TO 3t^c® TO3 i ^ *rt^sra fro, TOfa 
^*13 <^1 5f?IU®Cf • ^TO3* 3r*FSTO% 
(Alcohol) fa^fl 3t?1 TO ^31 3t^C®Ef I tTO 
*-C5 ^HiC»t TOfa TO5 ; TO 

^5 ® ftStc® srtf^Ei tos i to *t$*nr 




to *toti 

dfto «rtfto, «*re 

*ff^rm TOT ( Quadrant ) fc*f* Ef^RTl *1^- 
*rro? f=rc^*t i 
vm wt «, c*pr wc>nr, fa 

ft?P5*T4Wll $5^ f<p 

fa ntm fa^fa cnt^t? m 
vii^t ntuznr vst&i 

fasfato TO c^si to 

*3 ; *tt<l C^ 5OT 

^w.*Wpf *(firai iatoh 
* nw wro,vaTOt*it«l pfc*t pito 
cw«n *rto c’t.wwi 
^T 5 ^ HWff falser ^5TO *tWtlsfa atffpari 

wt frw fft? *to Whrt fa* *ton 
«rtfat* ; < sfHt? iroww £*t^*t* wr fcsi 
^5^ *to *tft*ffa<p»ti* *tfto ; 'stfar* 
*fw *faTt*r *tfart tow* 





^**1 FgtfTO? $StC*fo 3T*lt5T 

^ftrai 'TO to to sTOi 4 wi*TOt:<fa 
^ *£iTO TOTO *p&mTO5 to TOtoi 
fast* i «n*?5 «w *rfa;<* TOs* TOtt TOt* 
^ 3^1 ** i 

*ttffi*fvrin*» 1 *t3* ewTO^t? spgr c£|^r&1 
^5 WS* ^Sfl Fit ; TO* gt **F$5T 
TOTOf*i*> OTtowi *®i ^TO TOt *TOro 
stc* c*, ^mt«t *te® to^ fate® *rrt* i 4 
§t * 'Q *n toc** %f* *tn ®r^< 
*tf**1 f^TO? TO?rre *tfe* TO* *fas 
fafis* i *ro *fw * **rt* toto 

*ffat** ( Spirit ) «2tft*t TO <7TQ*I 

TO, TO *tc* TOTOf^® ^1 *SF 

to* to* §*t* Ftn <£tt*N ^f**i era* * 
*FtTO* *TO f^ft* * TO* Wfcrt ffal 
f®^* stre *tft* *tre *trei 

^st* fro TO ** TOf TO 




ws, f%$OT3 TOtOT? m TO ^ 
TOtw? to TOt* st*r 

to* =n ; 

TOt*r 5rc*ra 
fWftr *r toot? ?pto 
cro # «wc <r 
toot ^TO?i c to, t*rc n 
TOI ^OTTOPTfJHjn- 
TtOT f^SOT <£fOT*t 
^fwi ?tf?p? TOtpnr 
TO tot Tot TOsi 
<£ 6?e. fwi&? *$ TO i 
*t#to1 TO1 TO1 
TO OT, TOtOT? 

?1 <2fTO <s?ef ?1 
*wt*f , ro^ 

1 * «* fas i 

^s?t* to toi *m< fro? otto ^j- 





si’f i 



V!* 

w «a^ irffe^rw frtei ?¥, ««r 

tstcnwtfa *&*, >!*»[ 

^i i ^htsct^ fsnw?f *rf^si 5 ^- 
csm i ct *r^*r *M«f ’srara <£ff^rt% 

«itf»nn ’Tfc^,'- <thr »r^r&?f 

c*rr*n f*r^ faftrs ^t<T 
«f^r?rtf?,^?Etw? ^ 

STlt ; f^! fc®5 ( 2 TW? « 4^S*f *f 1 %- 

£<? ^C'S ^'Q* *TC5 — ^?)3*ft^5^ t^J- 

»rtCT «W8 ^sr #W w$c*m, to wi screes ; 
to ^b& *fcrow , to ;frj> i 
^t*t < snr?i *rf?ra^ ^csf; 

WI ^ W *Tf%*1^5 

' ^f%c ^5 *pto i *pre? aw«. < ®tc*t?r ^ *rroi 
'SR'm 'STfcS I Wtm (7T, «t*ft TO*F, 

<tto, totf, ^t*n f»rs*i, w*n, (ttw, ^ 
’fsrfen onr ; 'srttta <t& *rroi fcttsi 
^(TOl ^tCftTO '$i^'4(?f 5 t^f 



^-:^(agf '■>'* vm 




wnrft ntrotir to i fas tta* 

froro *r?c*i srcsrtwbf 
CTO ^rferert TO ’J^TOiC 9 ! 

^TTO 5TI I C?S^ ^TC^TO 511 C*r, TO (? I? 
TO? ^c® TO CTO TO§ TO ;* TO CTO «I15? 

c*t=n toi$c*i*to cto toi C5ft5n ^si i 

TO* WCTO TOt? 

apcsf to <rrcr, *t*ro 

^C® ntTO CT TO CTO TO TO CTO^ 

*tM TO fa 5T|— C^IC^ ^JIT? aftt* 511 

CT. ^t® 5 #! 1% I Tfaf C* TO TO ^1 
’SfCSJC^ StCT j fa% TOT’TO CT fa «W? TO51, 
$*1 C* fTOiC 9 ! TOfafa *TO, v£( f^TO *TC*TTO 

TOf?f55t® I . 

^rn i to* Bfcro %to froi c^tiTO ws 
n^rtm? *® *t*i TTfro to, ®t*i *t^fa? 

W *1 W 5^3 ;• Vtfi «R1 W, «l*ft«. *fa( 
toV?F& STOl TO^ e Tt?SC 9 f, TO $fa? «•• 
* 




^Qo d|^ <5Rf*| f^^xg 

^31 3 2^ 5 T *srft>tt3T ^t*Tl E^E?fT5?[ 

^ ; f%^ Tfel ^ft^I ^rtM, fst^Tf*^ 

^1 4 1^W ^l^f ^t'A ^91^5 

^ffal t^rc^r’f ^?i ^rt?r, sstsi Tf^tiTra^ ^rfg ^-g^ 

i 

5itc*«u -tf^n ^ (7T? ^§TC<p TtM ^f?C«T aj’spj 
^ (THl^ ^ I ^'fU5 m*\H ^^5? 

»w[ =n, cwi 'srt^t^’T® c®w ^i 
3* *rT3f I *RHreR-*tflPlH W*T 'SIC^^FI 

^src^ a% 5T^^?r *rr^rwtf*ra5 ^®i o^ i 
f^’st^twi dwt -2Wa% “tfe 5 ^tT?*ra fat*m 
5W«1 . ^1 fsnro 'stfwTf^ a 3'fa r ^Jtf*Rt3 
GfW C5& ; ^s| ^tfwr Ff*f ^fsiW 

^t? *rt^55T ^tfWl I <J*ire ^^©s?RC*1 
fairfsn® ^1 ^Wtir toi cFteta fresco 

cM^U® *R< ^ *rHfa *t^T> 'Q 

*ic* *rtsft 'g ctwfe ’ttf^fctfsrcn ®t^ri ; 




'St’T 






5*1 m W C^ft SftStSr 1, 



f%vmr«i-«Ff%^ri «ft?n *rfa ; ^ 'otetfai ftren 

^ftus ^rctf ^ ; ^1 flfiw *fN* *rtar 

• 7 

*pp*i ft#r«f ^firai ^tw? ^«. # f *«. ^tm*t 
5i^n:^ CTtrow «rt% yen <2rc^»r^« *rtw i 

*nrtm^tftfi # ( Pa P in ) ^ ^ 

*® 1 «*t inPr *?f?Rt* 



i2R«| 

’RUtto^tCT i 
%s\ <ii^ ^ 
t*WR?nr ; 
^EHr 

«rc*i ^«f 

*rtfc*Ww ^ 
*x i *m 
^ 8f«T §*f^§5 




*fc feat i 




ercpfav ftsrfc?? vf i 



^t?? wt fto t^w to to! 
??re c?ffi to'Tfttf?? to? srt? 4*rf? 4? 

»w 5? c? ?tc? toi «rf??i 3t? ; 
C?t 5TC5T ^3W? ’art? 3^5 3t®*TC? to?* 
^ *f?r$ ^E5^¥t5tC3 ^T5 5§ff5 C?31 3t? I 
CW1 to? ^3? ?rftS^5l 3^1^55^31 C?t?t? 
tot? •?t3 e l 3=E? sfl, 3ttoT? to ^ 'S 
?tt?* ; ^55 &U5 ^? fton ?fr^5 C3t3t? 

'srfto *rf?*t to i 

tor ^ toft? < «rt’Rlz? to i 

^3C*Tl ?1 3FC5 A$l ?t?1, 3tE?3 ^f? 

«t’!-*t3t? « 3tt?? tot, to? *T? to? 

1 ton, ^ »i? , sf^2fm ton, 
ff?J 3WJ ?3»tf?5 5? I *«^sc*t to to 

?Tfisc$ ?tto to ’jfaft? to ?wt «rc?*t 
to i ?f? c?t? to ^to? tot*r?f^5? 
cto?1 CT8H ?t?, tote's to 4?i»t iffto 
to»t to I ’tfsf^ <5t*fE? ?ttoM 



^leiacsSfcu 




TO Vi TO ?1 ^3R TO TO I TOgr 

wn.il ciro to to 5^5 

^T? TOTOP *\W§ TO I* aw TOTO CTO 

to *twt«f*osw TOn TOn m, c^rfV to^ 

TOftaE (Diathermanous) *tTO 03* 

TOn it% n i ^ TOre Tori to n 

TOflR«l ( Radiated heat ) TO I 

Cl TO TOtWI fVl$;RtCT, 

TOri to ; to«i to 'sjtcRtc^sf to 
to to crtftl *rr^?i tom rMssr TOii, 
*ro: rktoi to ^*ifin to 

1*1 IftJWl.CWT TOU TO TOttTO 
fVi$i to i f^i dr TOfro*i ito *ttfVi to 
to cntfro to, w to^ jrspi r to ifcn 
fV*cfc frot& fV^.'S 3^0$ ifcflS to TOfwro 
1*tlTO TO*t *tVp& fTO^ itll TOtffrt C* 
^ TO I 

TOtftora %TO ,ffe» CT TO flfiifo TO, 







ertffw ?*r i 



J 5 t 5 fe STf? ^*if??«l ; ? 1 ?«| 1 j? 

stc$ stsTC?? , ®rm<n 

C jft ^FfW, ^ sfw ^arc?? *$? 4 ?i>i 

^ttfsft? ^ <rtf^n fw^, ^tst? 4 f&sn ffan 
^mi $t*t ^^5^ «rtf% 1 

f^ wt? ^rcar?^ «t*f- 

iwi m *ftf«fa *wt< sr<n c*ttf?^ s?, ^tst^ 
'Sf’SPR v5t*t S^Tl *\U5 I 'srtSt? 

SS I *S 1 StTl *T< 2 W«I 
CS, ^ < 2 f?t? < 3 tn ?SW ,^W 
< 2 ^Fts <src*r S* I ?f? 

CSt? cnt*PF ^srftf^'Q SfR ^31 
3 t 3 , WX ' 5 tSt* ?aF*T f^F *$C5 

f^rsFt^t stc* 1 w*<\ 
'arftt ?! ’artcartc^ 3t?1 £f#T<?$ ?t^F, V9- 
**«lt C? CSf?®! SS, «t?1 arcs ; ??? ^St 
^?r? «rrc? ?i, 43? 'aiwTC?? *rc«i ??? 'arfar 




' _ rgj 

^ fear 1 



*■” -Hft" 




c*r, ^^3 *pict 3t* c^w 3*t?3i ?t Tts c^r 
*%i c* *tfarti «T*t wsr®3 **l 3t3, ft^«t- 
<2Tt3 *WW ^5^1 sfl 5^'9 ^ **I3> 

**i 3fa i 

$fc*ra atfvmHi , srfat?, «H^ <5t*tfa?«l, SftfteT 
i\ 5^5, «lfc*ltC*3 <2ff^" 

53 1 31 w 5*to stfa % 4 «r ^a 




■ipiini" n^ipj^WBBHMimilBlIFMBiaaEliaBmBHanB^^ 

„ s% » Wjl 




Ir’i ftat i 




*8 



*rtf i 



»r»55^tw 3tf*rai, <5tefa «a^t? 

'sifaatra wi Ttfan, arac&m 'stfa- 

ate? fw^K^rt^ >2f^l% anj 

etwte sfcrt ^ ^tre? ^n?t »aw 

« 

ter '»Ii2fwfe^ 5 sm c^TN ^ *rf?, te 

c*fe cte 'srtre 'tes jra'te 
’nrte *w ! ®rfiJrf? ^arra sfa *ftei$ 'tta 
saw ^fs ?te i c^tte sawfo?«i fan 
hc?, iw «w ftVN ^tf. 

Cat? ^fd?ll *tf^Itf?*T j C 5 ^ ^aWfaiM 9f^57| 
«tf^5¥te ^rl , »m 'srtTRti f’Rrl *$&Tz 
«£ff^pfiT^ ^n, CTt 'srnjsjt? ’SJWI *lfa- 

arnr «ttf*rai ^5t i 

*m *wt*f *pw ^ *n mjrrts «rtre ss^rfa 
ct ^t?t?1 «t*lf3nw aprs 3ftes te*, saw 
5R^ ; <5f*lfa?«l fttet «TT® te? I WT 
s5Wfw?tre c^t* 5fi,^m 'stem ^i *n, 
*m rfr 5R M'Qi w f *rfte* *ra ^ 




TO, TOftTO W ws ^ frhsL 

^f?T, 'S^R'Q TOtfTOS *|?5 '®t*tf4?*l <2f^5 

«rtcf i cwfas ^twrf*r, c*fe 

*1#5^5f TORI f^RTS? ^t?rt^5 ^i 
*rf*T$CTOt vV^, ^TTO 'TOTO 

3^c® TO? TO i >f^r %5 *fjr 

*tTO<TO *fl f%^ ^tTO?* fTOr?® 

4M, o*i^ ^5t 9 tf*Ri*i jrR ^ 

*rofhF* TO^*f c&w TORrot <£f*fl- 

f^5 ^5 ^U5 $JE®lt43tWJ rTO® 

TO I 

TOrot ^rWunr.^RQ^, c*pr ^itr TOi, 
C^TO TOTOR, <R*R TO1, (^TO 

TOR,TOffR CffolWTO? R*R1- 
TO TO^NSE*!* TO®, URt *F5 Rl 

TO, ^5 ^TOs TOaRatTO TO®,4^ W^5 

(7ft 5Rjnr wwa*; toi to^s TOTC*r ^R 
*tftar fTOn «rtEs,*TO *ttor «cto to 




ettffe* fasten ^ i 



1$ *P^R « 5§tf$^P5F Trt»fa 
*firai, *T#fi *PfHr '=rf?fa2f*rft ^ i* ^mts 

t 

C*A >IW ^ *ltf«fo <8fa *5H 

itus ^fkl, *fMT5 ^fwl, 0PT51- 

f^C^ *ff5« *f*rft 3$¥l *rtfa — “’^ far* 

«j^ar »jan ^ CT fwffa^s i C^Wte- 

C^S’s 3 T5t^^rfWR s f° W II” C5 

f^i«rtjr^t *U®<ri s ostsrsn cw $j- 

«ttfwi 'Brftiit'Q 

?t#r 5^n <4$ «TO*tE?ra < 8l#$ OTtf^RI V*F{ 
s?tfa¥tff ; fsft CW C$WFf?f f*WI- 
*rt»i, ^wunrs . f*fsw$l ; '®T5^i^, 

espm ^tWw? «rr llwi, cswfw’tre ' s rt*i?i 

CFN^ i 

'e enfre? ^C*fJ 0 «ft^*l 5 W”*iC^5f 

« Ttfr cb\^ ^ i *rft«r 

IWI <4^ fiWSI C^W’S (oxide of 







iron)’ ifTO W ^ 

^ ^ Cftfe *IW *lf«Htir t W 
. ^i f ^ wmn *ttsm *ti, vr *m 
Ipr to?**!* to jtto?! *Hfo*t*t 'srcfafe 
TO ; n^$? *^J^W<rtlTO 

'Q C^TO «rM*l TO I 

ceft* fV ? iflsfa, «rM*l C^*l 3^U3 

*ro ^1 ; to^«» *F&*n *ttir*tf?r*, ^ c*fte 
top j^c^r *t*i *rff^ R, jt^TO'q 
^ 5 ®^ 'art^‘i to 1 '®rfa : $ e nfi*t ^33- 
TOfar ; ^1 Rt#f * *tf%, ^ 
*HftC«f *PO f^rfa TO I ^ TO^Wf ^ 5 
C^ 'Q J^F Z$J& t^lf ; 4W$fl 
^ri *rttc® *ro, fas *nrtofa cto« 
*rfR^RRl 1 

ct to? fror CTtof, tai c*k?? 
*r-?t?i TOtf^w 5** ; tat? $t nmx i$ 
cm to 1 tafc?? *w «rtf*nn ?ttatw. 




cefc&fe fsrf^S — ^1 i£3 ^.US c^S'" 
TOnf Ttai ^rtC5 • 

ws %sr 

«ttu^ ; c^t=f 

^rtpt c«Tk-»fvrt< jt^- 
c^sr ^£?r, '®*r ^rf^tT: ^ 
«rf«PF *fl «j®[ iJtfsrc:^ 
<3tsi %*r t?*ren srl i *rfw 

£*5pF ® 

*t?i<p ^^rtsr c^ite ^f5Tt%t^5 
*ttc?r ; «rfa *rfw jtspp ^rh 
m, <5tsi 'sWt® ^ si*! c^We 

*ttu?r i 'srpfta ft3R j'srere ^ 
^f?rai efrgv ^?n *rhr ct, ^®t^i 
*r«i 'ssrtsni 3RT ! ®Rt^rti?r ■*&* *ttra « 

fWtoi i fwf)*K‘H (magnetic compass) 

$tT>1 ^faPT fa* ^ttr sfE* I 
^ i RT ^RsttPT *f®rpfl, $3TT® 





-m fastis i 'srm 

cs, *i¥*r sti?$, fe ^ns, 1% 

<?»ftoc»r, .faftwrs #f5i fafa?s> ffcss 

<2tfa— ^53 fTfOT <2ff % *wj w, faRS 1^3 
3C3 ; faFF? <£ft ^t*l^ <stfw* 
'Qfa^F CSfalSt 3TC35— C3t3 «2fwr <$ ^tfci 
^5E33 ^fwc^ C3E*l, *rar3T 3T %5C33 
nf^sr c3c*i i ^cst*t *tzn sto ’« 
wfew ?i ^ nPepft csfarai «trc* i 
ntf^r **<** 5rrc>f fw^t- 

*w ^r&i <tfro ^feuiN i 

^tt>K5W* I S33 3C3, «TC?, 

’jfafts *r»i t9^i >i o s^5 33, 

W ^fafffS 3^U3 C3, 433 C^t=f» C^F- 

*f% ^tCf, St3t 43^ »TCE3 

^faWiCSi; St3i ^3tfW’tC3 ^3&C5C5, 
^ Ft*ftoC5; St3l ^3tfTOF 
^wt *fasi 3*ft ^ftsi sifafftiii. 




isftf fawtcsni i 



Oo 

famtHH ^J's ^5* h^c® chh ^i i ^ ch 

Ht«rtH«i c^wtfiF, ^ - 

hw ^ ^hh* i 

'hwoth.hot ^ft h^ot, ^i cHtosm- 

C$H , ®rer c^M Tt'T t&Z'S, Hi c4'M ^^US, 

L. 

^H^l TOstc*nr ; ®rer c^N's TO *£us cTO 
dtrotf^ erf <3 hh hi i HtHl h5hi TO 
<4HH %etHt«l ch, *j% iw iptt*TC®faOTH 
*ttotchh hot fnc*fH Hfn& *m; «rrc5 i cwhi 
fTOtw ch, froOT to hkhoth to 

TOh HH, ^5HH HOT HOT MtTOH H*t^tH 
?m ^HtTO Ht?«t h*ch i 

\5t1%^ i 

Tritq CTO CHtH 3THT Hffo H^OT, 

«tfq?c*tvtf5 7^ (2f ^ 

*TOot cH«rt^ < t^r,^t^®TOtsfTO‘ii nfH 

351 Hi TOtH tH CHt^l TOOT CTO*t HI CH*tHt 













< 8 * 

toi wi ^ftai TOt? 

TO? ?1^£®f? Cf# CStl? ^ *rf*Rl ?1 *£*1? 
JJ51 %l C?*t^T ^51 fwl 

?t*n ?t?, TOt sTO 4 g?i ?i TO? *t^i TOi- 
fifTO TO? 5 f? TO^«f TO I fcfl 

TO&? ^“v5l ? *ttTO? CTO, CTOt? <£f^5 
TOST JffTO'Q TO^ 4 ! TO I TO, 

(Amber), f?t*t?^ TOFl i«& ^«| *tf$TO 
TO TO I f%$ TO TOT? TOre 4 
S'! <p^<p^«t.TO TO TO ?1 ; TO TOt? 
CTOT Wff? TO1 ??*1 ^fTO, TO1 
3?'G?{ ?t? I f?W ^t%^5. v5tf^5 ?3 ^ 1?W5P*? 
%*t? f?€? TO I 

'5tf?'5 i . ^TO® TftE? 

Ff^f$ TOl ; TOt? ^TO 'Q ^Ttfr, ^ fTO 
*t ^ T^l>1 ^tft? *F$ TO$ — TOt? TO?* TOl>1 
. TOrtes i ? 5 tra? ?*frTO? 4 ^tM #tT> ? 
?fcTOl l TOT? if&.TO5? TO F 'Q 5 





*if*Ft*r? i am, 

^ tt^ ^ m, ^t^t'S ^5 ^ ; ^tF 
’If? ^t? ’if?'® t?T ^*1 »ltCT I 5fctU5 
C? '®tfW ^1, 'FfSl ^FTCS? Fttf% sfco® 

sr^T? *itij3* os? ^fsren *tfoFt*rc* ^nfrs 



33, Ml to? TOff <2J^5 

i M$i*\ %«,*m ^rto, *tto*ire 

^tto 3&n *ttoto srct 3^5 «ne* i *tfr. 

c? C3^*i 3t»p*i 
?t?ifr ^c? «t*i to ; to ?fw <st3t? 

it? tocfr ^n ?t's?i 

3t3, TO St31 3$ff3 WSIte. 

to® 3^t$ CW1 3t? St3fa TO TOT ^>*|T> 

*t?r'8 «1*5 33 <Xi?“ s 3*3?, 3tTO i£|?s 

?^nr *tftor, 3$^ ?i '®rf«f^ 3 ^f, ^ 

>2fTO ^sf^n ^*ito 33 i Mm*i ^tto, 

« 

-into ^<t«, ?t^TOJ 'sTOrfa 'Q *t?r 

**N 

?t?l *itot? »tto to i 
*tfat>m « nnw i to*t ??t? *ifwfa- 

3*51 ^«i »w»i Wtf ??t? ^tc? 

sstf^ro «m 3^u®?1 ^ Tf? 3§ff5 TfttTO 
?to 03 ?i i 3t^c?s *ff?Fto to, .^t?*i $31 
3® 3v5$ 3$3 ?1, sstf^TO ^*Wiai 5t*t?ti 




®8 fasStFTC V* I 

^*?^5 ?) *tf3Ftf*FF I W, 
f%sn ^t^t^r, f^afl •srtfc, sr^wf*, ^\5M1 ^>it* 
Hw« *tf*Ft*PP ; 

^c^wi ^ i f, *rw, ^n, 

*raw, imp ^ «*tft ^i c*im aro, tam «prf%- 
fw ^n qtire ; ^t?n *tf?Ft*w -*w 

srt, f^ststre *rf?nn <rtr*r, irtw i 
'stf^f?? wfa ^tfws 

?tf%fac»re i ^ ’pjre 

^ f^C*W3B*t ’tf® $e.*ra «tf$« 

^ *Tfa I S5tf^5 ^Wc« 

's-fasre ^ =n ^stre «« ^rt< 
*rar •wtcf *iW»r ^fws ‘ s ttf% i 
'STtw «ttPwt? i *rt*it* w ts* 'e 

C * 

^5pg ^T, ^St5l *&t'5'G ’Stf® 

«^f?W fstf 5 ® fl I ^41? ■Vj*T«f <2ttS 
*r®t«ft *5t^f «n* i «rm%^ 

ftro 4$ cs, 'esfa ftwfaft* ^1 




^3f ( 

^f»Wl ^F§* ^f^tfl C*H I CT bwfifa 

Wttcw »rfe ^ Tjar ^rt? ' 5 rt*s% ^w, 

tfcl *t*1 fitf 5 *F5J^ W ^ TOT 

em iS^ntcW srfa <st?fM *tfori <®rec*rre 

ajdnr wfir frl% *ft^r i ^t* ^srsts^nrh 

^rat? ^t^rs TOt^fa s^TOK**tfr- 

» 

«t?r M3 ntw «rtt^nrtfw®T i 

3Fftf«HOTI ^ItPwtll ^4o ft<ITt^ 

*Ft*fjfR <2ff^'»1 *tm EtfTO ^n PW 

5^5 ^srf^wi ^#trr ww 'siftTrc tot 

# 

M5lt^5 TOt f^T> ^«,*lf^T 

^t?*i f®F55t*n ^flnrtfe»R i c»ft ftW ** 
«wi s^ri *tf%5i, *tti? ^th cro 
, *n?$j?r c®Fitfe ®r ^n i <■*& toes w- 
TOS ft , 9TCSE*t$tfTO-^3 Tfal CS TO*l TOt** 




tortfpi, stst *t*1 CWi ^5tf^5- 

=TC*, ftl f^f*ftt*t3f 

®s * 

*ra>9t wft ffatfs*t ^Vs. &: 

^gs fifilM jfai «Ww ^TWcra 

*Tf *r *fto feftcs nt?n ftofl*i i 



vsif^Ns-csW^ i 



>8 v5tf$ff53 *nP*OT TO, CT *W*F 

farai **, «W 



i ftotpnr «twt®l (TO rs** 

<P 5 *tft to fW^ M 3 ^#3 i fof 

^Pt*i *ts tor, tor to^ to 

*tf^s * ^rtf^^s to- 

jtix i ftofflto «w*'*tfifsRH tw «*$ 

« 

■tw* are « f^f% *rt^ torfcs— (>) 

’tfatfsnr ^tfafsRI ; (*) ivc ^r^tc^f 
^fftftRIl ; <IR* («) >b^0 TO- 
'srrf^nfi i 




<4^ i£|^ f$S[ ^rrfMSRTt? ifff*5 
^rpr w ^rcovt^t ^tuni *w«i* 

j?ma'*iTs 1'evi cm i tatunr to Umm 

*W ^5* S'SStOS Htcw 3^05 
WtTO ^ C«f%^ -jxgvj SJ\R ^tfafSRTl 5f^«T 

I* 

’iWfti TOfa «l^- 

*rarft 9 t?*TO to &$ «a^t <£T*rfa ^cro;«rtfr- 
fsRrt s$c*re ct, ^rfw 

*r?tare fcn^w,'* ^uw? *f%i TOfa to- 
c*t% '« TO:*? to 'Q 

TO tmi ~*K to TO, to cro #tfa5 
TO*t ^ TO*rc*t% *’ TO* »ifc® 

TO?* toc*i cwt *tftfspai ^TOs ^f?o® 

’TtfiTS, »*tC*fil TO'S fa* cn^t ^ 

ftTO TO *ffc* I 

*n>TO TOi fa &U5 »itc^ ? ^ 051 

fasr ^s - 




** frotPHi ^ ^ i 

3tft (inert mass)— ^1 Wf%< '®rWlf 

tf 5T$ ^ ? <2t«tW ’RFpt SJW 

CT*?ft\*R ^t?1 if% *ttft?ra^D- 
«Wt*H* C^t*T cst f W ; <^tCT? ^ 

ft*t»i ^rtf^r ct, »tftat? stw ^ c^t^r 
toft* '5?m *W< *rft5 *rt3, ^ 'a srtw- 
4 wl "*t*f as$m ’Wtft® ^¥i 

‘ r 

vH’t^wFfspn i <?rtc* ^ c^rRu® 

^tf¥t ct, <$ ^jtntu cw*&\ osF&fc fS 
*f#tor cwi 'st?! ^rre, ft* *ra?tsR& IS- 
eries 3m SM ; C^I CT TOft 5RS, 

nous's ytot ^n W ^1 
er*t*r ^tir ; *m •tftomt 
5^sn ^ *rS1unr ^*ioni 

*%1 3 ^r *rt^r <«rar ^ <2fte *fai 
ft* 5 ? stor ^ ft* **K 
«to**t *to ^tfwr. 







®s» 

mu *itoi frotra? <2^t*i (SR«i 

5*1 ; fw? ^ral si t«f "T 

^srftfro *ratc«fa Vfa tot?t TOfata 
^91 *flTt«f %tftC9R i a *FF9l srfcfl TOtfa 
«m *rtfaf® i$iU ^t^fvrTO C9TO 

**\ i • *«fci »ifc «rtti Jfa*t 

>ro r t5~’tfa «mt*ra *rtet 

TOtfafSRffa fa»? TO, ^tfaTOj#5 
TO faft TO ; fas ^tfaf^ 'Stfas W 

sstfaro^TO wi toi ! ®rffa^ ^ *$gt 
cTO from ^tTO ^fa^% *$ i to fafa 
to^ *ifw ifai TOTO to 9R«fa ^fan 
fa^rts^niTOl toi ««*iura ^fi 
— ^ TO&% *1$ fasTO? ‘TO ««▼ 
toht ^pri ^pfasrt fwfcs, ^f to i 

w i <3tf^us? ’srfatfro 

'e tos TORrot -n^tr m\ *itc* i TOt®t 




fTO RfaEPgEW 'SRtCSTf^ <2fWR ^E? <4Tv. $JR (TfSR 
<£TfftR ^E3, W1 tift ^5tf^5E^t^ Rft- 

CBgW «2|Ttf^$ ^E* f tat* RtfttSTCTl *1^*! 

<2f«R Rft^ITF 4?G*t ^faillU 

<R ^tf^«E2Ttf5 <H*R *RE W 5(Csff RtfalltEg— 

ftwnr 3fE«u ^tf*nrtw ; tat* 

CTf^E^F tagl Ft®TR ^c» *ttE* ; 

tat* .Rtttaro *1 etntroi ^*1 *ttas 

*ftEn i ’ «ta c^fsfp ^ ^ *ri *t* c* <st*i c*c«* 
R3f ’TC^fF® *f*EW ’TtE^T f% sn *tE®*f* ; iWl 
tatE** **» n?rt3Fsprf^r *flm *t* c* Rtn- 
c*rsr *ew* *rcap tat* ^ri taE^s *itc?r, ^T?*t 
wr *E^**rt*tal *Ht*r toi, *? t? *Pj[- 
«r<sE^ *wttai *M i *ftai c^ctf ; <$e* 1% -n, 
ogjR <&? «f*t**sr, *w tagt «pf*E*i ^«.*tw *rh 
* t* taiftpitcw *w 5tf*re « fsnrfsr® ** i 
«w*t «tta ct ’re*! *ar 

tastftai 'stgtEff? c*?tta , *Rt*rnf*i 




TO51 Jfl *1$ TO*1 4 TOTOF ajar- 
^C*t *[*«! **f*S5 ; C*& TOStTC TO* «TfH 
.spfsus tots «rc** *t^?tTOTO* <£rc5taR 
fw*i i fW CTO f**c** «w *rtw w\Uv$ 
, TOcw* cw ^rtro s* TO* ftfw* ** 
=n ; ^ ®r^r **fri TO* *tsr* cwt *f**l- 
fe®R to fare £r*t*t to v\*\ i «^?p wi- 
TO* Ttf ^*t* *t*& wra *&ri 

C’W I 

^ w, toe* enter's *ot, fro- 

Wrs Mrow *ffo ** i tow* tta* wf* 

% 

Ft^fe, TO* ^*t* 4*T>1 fwl *(TOf* Fftfa, 
<stst* ^*t* vijTOi TO TOfe-TOt ^t 5 ®* «W* 
^fi *t* i ‘TO* *tc* 

cat%*t**TO* to® «rt* to$c* 

*§t* 1 <sm *tc** *rc* tosfc* to* Ft^f%, 
fTO Ft^1% 'Q TO.Fftfe toTO to ^eto 
f*#* 3*f *t* *§e* 1 i*fc*pf *tro* croi 




f^t*l *lt^5 
*ttd i , 

^td?, c*iflw»it^ 
^1 5 f'Q^ttu5? 
(^•ffisf®Fsrft) FTf- 

'fsW 5^5, ^[?[ 5R*1 
Ti ^Rt 5 ? ®f(^R 
Wfal fw 

TOT I 

C’ft^l -sft^l C*R 
^ci sspr *rf% c^ 

-w— — * * 

»n fpar.i dflFWl 

'q ^*nr ^tos 'sisnsrffi ^c?r, 

'®tel 3^t®T (7T fcpWTCl ’Sf^s^ ^f?TCT J 
fwi 9ftr^, ftw®: ?tr.'$? *if^5 

t%sfl C5t«t? CTt’t «rtc^, '®t?1 





Stf^-cTO* I 



80 



TO'S RfTOTO TO I TO ^ 

TO TO TO, TOtfwTO it cto to ^rf r 

^ CTO ?1 ’^TOTO h*v TO TO* TOJ* 

TO toTO TO, **$ ^TOctoTOj to% to i 
^ SR TOfa, TO *R TOf*, .TO BR TOfa, 

TO •RP'TO^r TOtTO TOnrl cTO *fcn ifost^n, 
tfTO TO 5 tot ^c^st ^r TO frot TOTO, 
CTO TO* TO W <SOT ^TOtCT wKl TO, 

TOI *fc»l 4 TOCTO TO* TOlTO <?& 

TOTO kwl 'TO[TO TOlTO «TO\ *5**1 

TOs 3 T°TO*f TO* 'Q cTO TO% TO* TOte« 
TO*tocTO to to TOtTO f*®r 1 TO frol 
TOHT t%3f1 TO *ff%TTl ^1 TO*f TOirl TOP, 
§CTOTO TOn^f ^C$ TO* I 
tot TO fH TOr ftcm ’TO, toi 

CTO ^f®Rfl C*t*T, TOs* TO 5TO* 3fl 
TO*s *Wt* TOt? TO*T faratTOJ ( effect ) 
TOi^snTOro i 




88 



eftSFfe* fasten i 

c^rafei ^ ^ «srrf^u® *ttra i 

*rffSr*i srora w&i *sri c*nfa ^sr srnca 
**ttf^5 *ttw i <£ c<nrc^ ^f%^rm v 
*m ’tttrsc** S5tC** *F5 5^ &LU5 *ttf%*I 
*t%^S ^^5 ( isolated ) ^5t?r ! ®rfa- 

i *ttf%»r sr^o tjcsi? *rc$f <4^ 'st? r 
'tf’R 'SfSf^rfC^ *TC3f 

, «*rt^i f|^ i sreawt ^rtf^CTt 

^<P, C*J«rtt=& C*R)T>1 CWtvBl CVf'SFl 

^rftc^, '®refa c^o* Kgtf^s-c^tc®? , «rtf%- 
i *ifw c*rc?* stc^t'c^ ’rft 
C*ft®’ll =n *rf% *R*m«t* (continuity) sjwt 

nitre i 

7\1f5\ *RfWU5, ( '**& W *!W 

*fac*it «rWw **i nttre ntre <sws 
nv* ^ 'arfTFtre *rtsi v$«rc„^?n ststt ntre), 
'$tf^s, w&n *rcw fws ^e,*m >e <2Wf*r® 




8 t 



TO TOreTO? 4 ^TOt? c?c?? *13?? 
TO? 'Q.»tf?r5t^^ *t*rtc< TOS ?? i ^TO* 

. 5 ? SStf^TOSfa to 1 

to, «JW? ^TO? «U'TO?? TOR* fTO ?1 

^-mtsiti og^R c? l *rcrar TOt? 

sfere ?$to?/TO? tot >TO? «jrt °— 

^TOs ?w to toi ??*rt TO? I *lfc 

*• 

^TO?t«t? toto TO to 

TO3f? RC^T Tf ?fe?tt? ; TOTO? TO 
TO3l? wTOfc w*r m 

TO 4?? ??TO?tTO ^TO TO? I 

TOt? w *(TO 4^# ?j??t? 
TO TO?; <7T* ?J??fali> TO faf 

to, cro *ita TOrcTO ?ifci? TOri 
^rfc?? f?$ ?t?i '5'®?) ^s??i 9 ih 1 c^% 
*t?TO?? TOT CTt’TQ TO 5 ? TO? TOt?1 f*rf*tre 

to? *ri i top to to? to?? to?? 
toto ?f^5 ^ to? TO?? TO tos?f 




8 k vt I 

*ttcr ; «r«ro ts*h cw 

Wl TO ’SOT* ^ C^ «t?T5 5* i 
*tfc** c*? life crk*ra »wnr *fcn c*m 5^*1 

<TO$^ i 

«****«**. stf^foTO TTfwTO 
faratrtfffs I iiwft atut* wi I ^ 

, ^rfecs i^t te*t-TO ’sot* 

cartecr srtfa TO? fTO Tm tor to, 
to c?*n *fec? ct, cm* ^ TO# 

?!?? 3?, 3FC? TO SfaTOtfST, $fa«OTtf*T &U5 
TOETffeT, TO 5^5 TOt? TO'Q 
*fe*i c“^5?< «rt^r ^n <?fe toto^ TOfsfe 
Tt? I fr§ <ife *tfWOT Tt?ET ?lf^5 Tf??t? 
*T5 "srf^F ^5t*i sfl S>8?1 TOTO* I #TOt WS 
C?% TOfettT TOrfai toI Tf**1 
ffc®fe TO ftTOM ^5 TO 1 

ft^s? crt^TO* •tffrt’e #TO TtfH- 
TOT «r«Wl Tt?CTO I ^ W>tos 4T^ 




*fcrtai ; 

Vta %& Ktf fwt 
C^fa I <i? *rt^TORl 
*W f^fl t^9f® ^1 

^rTOtfo^TO^tcs 
mi ^rre* ^ c^ 
^ ^ Mt^ft w- 
*rt* W TOlt 
^ttf I CTl 

. ivrffcan ' * WTfatfk^ ftCR 

iwfo to "*f *rfa, *wut«. 

wf*rai fccfr W*i w caste 
*itf*rre <ro, ^5^«i wfac® 

<ro ; w c^ crotFrat cw «TO, *rfate 

<m to %ro *3pfo *t* wf»ral ^ i 





8V Sttfft* I 



'£$3i 9 \ 3\ >0. TO OT TO1£ 

*CTO* VW TO^ Ot% ^tv 
srtfifa *rTO TO i c*fte 'Q c*m 
vt *a c^*t ta 
TOf« ?U ^?i ^ frora *iTOfi 
^faus cto ;fa&TO toTO to£ 
iff«t^ TO^I 4?s TOttfS <il^> ’Rt 

vfm nfcn TO* §to «rt^t stfro 

33 I. OTT— (^*1 f^3f C^’f) 



>'»’■( feat i 

toto^ ’imt‘1 ^%te a 
TO*CcTO*rftTO RITOJTOI 
*rfTO*n5: c*TO TOstro *fTOfa TOj<TO*f 
tot, TO stw ^1 fro* fc*ra «rro 3s*i- 
*2f^m TO ; if *t ffel14 ^y gTO RI ^ 

*# *$ , m TO* to ^ro* TOr^ror FfpRi 
TO I C3 TO fori TO, fTORT 

TOl TOfa TO *1 Wtt* TOtfS C5^1 TO I ■ 







8 a 



^ *mr, fasstw? c*r *rct»ra 

fa*nr ^tjnn <inrc ^farefs, «tfwi&VV‘ 
srm £tt<$ ^rrfw*r, c^r *n ^ ^rm^nn <stf^5 * 
c&W^ fsF¥t*m 




>#i fat i 



t * <2ft$ faTOra 

l TOai $ TOMfirc* fapTO^ $^1i> *HPrtFl 
to ’rtTOfcro ce*>i ^pfira i 

( is»tf6asCT<t) cvjtvst? TOr c*m*\ tto, 
^1 WtTO TOffc c*rte C5t«1 ; TOt* 
*ICT ‘CiltfcW CWl ^51 W\5t=r 3*T, CT^5»t TO* 
<TO ~ c*rt^l <-*w ^ *wl TOfa TOc? 

-opto* TO srefon, ^ a*w-^wtwi 
'Stan' Tt<Tl ^TOs CT*R ^51 *TO C 5 ^ 
3F1 ^ TO?fc C&tTO^SH ft% «T5^ I 
TO ffat CFtTO? 

qt^iT *[$\$ TO I <£& TOsHT C*R ^tTOCS* 
(5 'S **) ^tCf CW «T5R =rfc, CTO TOTO? ; 

$ ^ TO *svs* ^ TOro 

s^c? i c*& oTO TOus TO*, «rcft t?tTO 
* ^iTO $** ^n ftTO ; «roft fcst 
f*rar* e^s crtm'Q TO^*i *fro TO? ; 
TOtTO TOfo viflM 4^**1 TO$«i 







<rs 



?tC?, TOffle TOt? *ltTO 

TOJcv,«ifi*i ?tt? i f*ttf?r« §i 

£f^5 ^r, c*\t f*Rf*i? «$? c*r «tf^s- 
5?^ ^ cro ^ 'q «rus ®itftoi i 

crt TOr ore or? tprai ?l «tfsprl or?, TO? 
CTO» ??r ??.; oft wft OR »RF»T TOft«i 
*t% 4?*?tc? ort*r to, orft?^ 

ifen fare *rfTO to— w tow .to?? 
tou to TOtc?l to attw to ?i i 
«aft?iOf *rt^ cro? ?i 

TOTOprtc? ^rt*Rt? TO? <TOJ ?? ?i ?t?ft?i 
<to ^?*s ^^sc? 4TO? TO? TOft«i, TO 
^TO? ?ro TOaftTO *t?rc *j?: <TO *r? 
?t*R to ?ftos to#i *t??® *tftTOs <11 fro 
ofros to?i ?ftt? i 



faffo «wt* 






TO 4*$ 




ffc? c??) to?f 1 csft *n\ TOtro TO% c??r*t 




fasten* i 






<st f n 




* s«»r fra i 

u *W5 ??r, ^*1 i <? *t 2Tt^tfe, 

<4*ltR S5tf^5J>^ *ff^ *f5sf <fsTl ^TtTT, 
^^t?r ws 'q cfft^jsrf^ ^tc? ?forfts i *t 
* <*ttw *1 #Ftw fcst* ftfrfc 

^31 onr i *^nr fsfaW- 

fcsic* *t Tpfrtw cfoiton 

?tC^ ; «flfc f$?tCT *1 ^rferl ^B5t*T® 
^j ^*t ?t^s *rtc? I *J*R 

^ *(t^ ^ «rt^<| ^3^ 

w to« «rmt* to ft%i TOfwfr war- 

i 






«« 

3C33 33 I <433, <£& 

3$re 433 <2^5 ^31 f’R'Kf , 3t3fa5 ^3t? C33 
«lt*t3l 3^5^ 33! 33 431 « 3§ff5^ tf*l3l 
3t3 I 

<ife V6t(^|^¥ 3133 ^StC33 433*1 C*t3 3t3l 
^ C5 ^Tt1%3tC3, "®rt3 433*1 3t3l SF^*rt3tU5*rt’tt3 

«s 

'SftCf I 3 3*R? 3^^ 3t^-f3f^, 3^53t\*3ftf^5'5- 
C&V5 *^31 3^!7® *t35E3 33 ; '®Tt3t3 

*t33 3 s 5*>3?tre f*^3l 3f3tF5 *F53 3^5 ^ 
C^t$ ¥ 3t3 43°s fT*^1 3§C$ ^ 03t^ 

^^^3 3tt& ^^tC3«TttC3 1 43U3 
^ 43* ^ C3> ^C33 <&£5%Z 33 3C3F 3'*^ 

C<?fe C33 CStSt 3|?T 43* OSfa 5f*l*l I C3^ 
np«i *t$31>1 1* 3t3l ^tf3* 3^3, 

<8T3f3 *T531>1 3* 3T>3H 3$tf5 ftf?3l ^tf 3 ^ 43^ 
C33$t ^if5f3l C*t*I ; «Rf3 ^tfV®*** 3t£3 
<8It^% *t% 33* 3$3, *IW8 <5«*«tte, «tt*t3t3 
fofa’SWst 3t3l ^*Tfa5 <£33^3 3^31 C33 




• 8 



fasten in i 



*5 WW* <5tf^5Jj*E* 'srtf^ 

i^r, nw? fni^w i£*r ; *rfnfnr£ tT*t 
^fSicv «rtPw i 'srwrc ¥ «r *wi fnattn 
?rf?ratn <iin^ ^wt*re *ftn *n, Tft'Q *rt* m i 
*itoii*( erfWcn $«,*m 's fn^ 

sfert to ntCTl«R w*m n w si 
«rte Wi vim® fcsi ntm cn *w §«.*m nn 
vstst* n«w w w? 

n^fcnn nntn nn i 

ntH n*ti cn*i, ^sntm, ^tf^s- 
c^tosn ^n* 'stfwiAw* wr «tn W*r 
nsfnntn *tw, cntn nn, ntnn? nfcrfts i ^$1 ntm 
$ft«. nfarc *ttficn a cw 
*rtfn$s «rt*rt erntnnltt^ntnftTO i 
fncros cn ns ntm «rtntwn f^tcsrte nt^i- 
ntnn stcn *F5 *F5 cnfan ^cn <sf$ n$tf*re 
nn cn crtn ntnn f%$n tot* *tn ^nntn 
*tnf etistn nto *ps^ faro nn, stnlre'e ^ 




TOffa fasl 



tt 

«rt*^i ?s tai TO fai*f 
TO TOcs TO* 351 ?fat? 1 

TOfro fowl 1 

«flj TWl • TO? *^^*1 C?*?1 TOTS 
^?R5 1 ^TOfaj fa?? ?^5, toi 

3^c®t cw ^c^t*i, cTO to?i *rar c^ta c*F3r- 

OTi tot? ^rjt^ji to to, forte?* 

?Jt*IJl TO TOt$ ntfa? I fas *(^?tS? *WK ; 
§5te? ?IN1 ?f?F5 CTO ^*1 C? fa, TO TOt 
TO, JRt TOfa TO TOTO 1 fas ^ TO? 
♦t?t<St 4?fa C?, ?1 TO?l TOte? i^fs 
♦ftfa 5(1 c?facs ntfa, ?i cTO ^fo? TO TOc? 
ars«i ?fro *ttfa 1 4?? TO? *t?K, TOre 
«faF5 *tt*?i TO *n, c?fro *tt*?i TO 

?1 ?1 TO C?t? ^fenr TO <2t?*t TO TO?1 ; 

?tro tot? «tsto, to? •tfrro to^, 

■ TOT? *ffate?? <2fat? TOTO, TOW fa?«F1 




?jt?ji r «nww c^s^m ms mfim 

^3? mMfl ♦rfrrejt’t *&?, 

c^jti w*tfr fare ms ; jtfsrawfr? 

*t?tt<f? OTfiff ?TNJ1 S? <3 <2f*tt^t'Q 

’tfwft ^us *ta? f mt?«i « 

*fsnr sft?l sftftre *itf% m 1 <sri, ?*rc 'arfatw? 
c*t? m3? ^t? to mfare S^t?, 

w f% *rt??i ?wn ^?tc?^ ?j?st? 
mf?re ntf?? m— fa«rtmtw?^t?i 

^C$ ifl£m?Tt?^ <ft??1 f?t^ ?^t? ? '$t?1 

*ttt? m i »t«rr<f?«5t? f?wt? 

*Rt? ?t*— ^ ^ f??? <4? *K? w?i m j *rt? 
*TWCT? ?CT? W9 «ifv mfc c?, *t*i TO? 
wfcm •*& «. »i w9 i s f cfftes- nrt?, ststcm 
infm ?t?«i ntt? i fwt? ?t?i 
*ro&i wtm to m, *tm to tom 
^ 4<r <st? Srtmn ^us 'e «rf«t- 

f?* faTOs frfinti mt i ?«R TOrt TOTO?^ 




*rt*lffa farel 



?i ^\ *n?ifaftre 

srrfa, «f«fs»t ^i sto *k*iji 'i*ras* 

&JZ 5 TO I ffc 

«rt*nri *racro m* mxx «rtf*Rtstia to 
<TO, ^w?l 'sfasfaj 's *rcf?rc^fsr, TO 

*twt< TOT! <4<Pf *R 
TOW* ’TTO TOfl ?fTO *ftf? CT, TOEW? 

>ffai to ; TOwa c*ra «^OT«n 
ftro — c 5 ^ ^«pnr ^ «, 

TOfiro ewfare <ites*r, tow* ^*i <j& ; 

m TO* ^^rrf*nr toi tot* *w 
s&cs fa* i fas c$*t 4<ro* wfaus *tt* 
*1 i <*** fas$ .tfarotrc to< *tt TO 
faro *w ; toi toa <*** faf* wfarc 
*tt* *1, TO *tft *1 **1t *w ; TO ^ «$*? 
«rg* toi* Jw aftw i *w i fas ^«rtfa TO*i 
• ^fro ^rtfar c*, ^ to tow* <TO 

*$t* to, TOW** TO 4 ** to *rfc* 




tv srtffo* faTOra nf i 

^fan* tfare *rtt? 5*1 1 sstetcw cHi- 
<tf fa stsftw cet^ 4 ^* 5*to»f 

*t*i vtftwH c^rrcn &x* cm r tot *re*i 
<2f^5 ws\ % Jt CT FJPltCT tow f5* , 0t c t^tfr 
^ws* wwi, ^frsrt^ ^ ^i 

♦twit i HUfr ifo k$*\, ^ 4W 

wct c*r«n mHs *itw i W, 

5*" 9 Iff W< 5*W ?R1 *TtHs *ttw ; 
c*r ct ’^x «*tcf, cH tort *r**r 
tohcH c*\ *n*n*w ^Jtfarai ; «itcf i 

*5\m <£tc$j^ ^x*\t TOrtww 

jfUts* ; «rc*tre *5*^ ^°*f Hre 
*fHl f&fwl ®*Hfa C^Fft ^*Tt3 3*1^ I 4Hi*t 
*w*rr^ wusi Hi wrei 

fHt*i =rcs j m®i Hi fwtfj, wrei fa*t% 
•*w i 

■row iwt<i fa^ftres, ^itwl ^ 

fwipi *Kt?W «2f^tl ^W1 tw «2fat* 




fell I 



o 

*ttf? i 5&®r 

>TSR? «r^l «rtlT ^l^lWsr^ ( homo- 

geneous ) •*&[ ^i ; ^tsi to&i ift ^jtf*rai 
*rfts , <?fc ’Stw? < 5 t?«, «r N c*r <st*l 4 ^-?rsrfa 
^rtfeus sfl i sststir «rc*t w 
*Rc*ra ft* »wt^tir 3 ^ 9 ! 51 1 < 5 tsi 

nvrs *nrttf ifcn ; ^t? *T*s*rciWl *rc*n 

r> 

fes* 'sfas *1 

*$*, 3 rfm^*nr < 4 *ft <£r«rtfr 1 
^ c* tt*rte® <2ff fefM*t^ «rt*nn 

'sf^^nn <2^*1 *ta«i ^ ^rt?tf*ra 
tot ^3* *t <2t*fe* (TP? fe?i *tmi *rta 1 
««** ^nn w.^PFin? j &\ *tfe 

fefee. ^f£*rt* *f?rai ^u* > C5$1 

*f?R 1 

w<-t*f!i»« ’Wt< 5* ■2WW, CTtflW « 
Wf ^' *fW 1 

*tSl *ttf5 <*^1 fe* mt*f^?r^(U5 *ttfa— 




%• ertffe* fawtora ^ vf t 

tstffafre *tifttf <pc? i wf 

*k® ^?i *twt< ?t% ?*fk® 
*ttf? sn—^tfw^ ssf^^p *fpft< ?1 <f® i m 

CTtffa ?1 &WS »1Wt«f, Tf?«l ^k® ^srii 

if^F 'q (^refa® ®w&, 'e ^warfa) 
k?? ®fk® *ttf? i ?ife^ . *nrt«f c^af 
=n, $k® vs* f%? ®rt* ?tfkr ®fk® 

♦ftf?*^ I 'SfSfi^'G ^}«t srfjj® *w< i 
^s wm i ®tf? <2W? 

1t*R1 ®fk ; faf®, 'Spf, ® I 
®t?®?d carfare *ikn n«pf® ’t*Ri i 
f%$ <s[t*nn 4 *r «it? <4 4W* f^nk® 

?f®rcn *mi ®fk® *itf% sn, c*tc^ *mt ^n- 
ffac® w f^jjip ®fk® *itf? i 'sit?, ?fk ® 
ctoct »iftw jr^ot «nn 

fcffc® ^ i fka c? c*ttatfn* *rq»^t®? 
*r®, ki ®t?rt <2ftff®^ fksto f*w fkra 'sr:^ • 
3? «iam? wti fkitf^kk® *k?, cti:^ 




f5P*1 



$51 tof ?f*TOl 

^ cwf tw ^ratr^ i to 
*F5j ftn, tor Itto ^ft«. tor grtrfc? 

^>?rtf^T— ■stfte 4 •ftsfel ^5 c^ ftor 

<5*r totfw®! i 

*rtf«to fww imfa * ?i ^rvri<f 

^H=n wi tt* ; <artetfto* ^stcn. fto* 

TOT— *t$ I f%3 15SR fP¥*l 

srtt, *rtei *t*i ^rc«f%? ^ic*rr sfon 
t?i *rts ; tofora to ^sr *nrt< *rfcs, 
*rtei c«t%^ ?t*r i ^rtf*f 
•tcraftc* tot^ to <ro *raf«i^f*ire 

* *rt^r to *n*tr **i qt* i • 

«rwHf!?t5 ^▼'sfinirffc* n<rtc<a stfa*l— 

(>) ^1 I 

* I Oxygen 

3, I Hydrogen 

• * CBN* *8 fafWtfasR ; <5W* ®»m *?f ^tfofS 

*«*tra «rprai ■»• faf«t*i f*r®itx i 



«* 



f^W|C5T?J 



o 1 


snpvS^r 


Nitrogen 


.8 1 




Carbon 


<t 1 


nw ■• 


Sulphur 


>b 1 


c*rt*PF 


Selenium ' 


«* 1 




Tellurium 


* 1 


?f?l^ 


Chlorine 


* 1 


’asr^cf^ 


Bromine 


io 1 




Iodine 


1 


#r*t^ 


Fluorine 


1 


’SPJTCF 


Phosphorus 


>« 1 


'*rt*r* 


Arsenic 


>8 1 




Boron 


*<t 1 




Silicon 


I <rt ^ i 




i i 




Potassium- 


* i 


*r«f 


Sodium 


« i 




Calcium 


8 1 


*nnp 


Magnesium 




farcl i 






4 1 




Aluminium 


1 




Iron or Ferrum *>» 


S 1 


cart** 


Chromium 


\f 1 


f^9[ 


Nickel 


a> i 


TOl ^Iffl 


Zinc 


>• 1 


?3f * 


Tin 


>> i 




Lead or Plumbum 


K i 




Bismuth . 


>© i 


R8R 


Antimony 


i8 t 


<5t3 


Copper or Cuprum 


>4 i 


nt^w 


Mercury 


** 1 


?8T5, Ofaj 


Silver or Argentum 


,>1 1 


%*tJ, ' 


Gold or Aurum 


1 


tm ' 


Platinum 



*Wt<a ^i« i ^.^5 <$35 to I 

fcffl tRIRR *rf*<5 ^11 (oxide) 

* ®ws To; c^r, *rarm wfto *rfaRfi 




«s ffatwi y*\ if i 

(Potash), TOfa vtfwq 1 (Soda), sffeir stliftsl 

?l cm C*lW, *W?, Ca\t*lT? vfk 
tartfiri 

’ftOT fcfol (Sulphide) 

TOT ; CTO* *T$K *tW* *f#T, ^5JtfW I 

SfaSTO sfaffa (Chloride) 

<2f^5 'TOT; CTO *TCSr1l 

sfotft — ■ m TOtfi »ri, ffirlN, 

tow? toi ^itc^itw^, c?kTO, 

feW ?1 itfl, JRPHI (Platinum) 
tatfwi TO* wmt etTO 
to< s? i 

TO To '•WTO ^5* 3?, TOtW 
TOM tfTO (Acid 1 ) 3f^I 
5tfe5 S$WT *l?«l TO- ??1 Wfef 

•HP? ( Potassic Nitrate ) «lTO cTOl ; 
wfef wfr? tot, ’W'fer c?\*n 

^sjlft i 




'Sft'tfts fjRl I 



bt 

?f?| f?{%? 3te1 

•Sff^r C^j^T ff^s, 4?’ '513ft? 4^f%? 

fre? fa* *ff?*rr«i CTtc’f , %^ ??i 'sit?, 

®ft^<T ’W’f 4^ ?rft3 SRFSSre'Q 
(<ffpt%3 '©tst? wvtsarft) «it?«i <rt?; arte? 'a 

?«f? ?1 9RPF, ?*?? 
?1 ***?*, ?«!? ?j 4?* *rf?5fft:«l 

'®IWtW ^S'Q ?ft?> I 

?VF5 *tWtt«f? 3TC«(J C? 5f?ci ^5 

«rfc^, '5t?tCT r ? < 2 ffa 'Slip's C 5 ^ (?fc ^*ttWt s T- 
i *rt?ttw? 'sit?t% <?i«n: , t? 'sigp? ?f?3?f 
's m 'sites . ^{%(^pr? 'strips ????, , srw??f 
'a ^fsrf? 'sites ,- ^'K’rt^f 5 !? sjp?? «i«jp5 w&f, 
’srsrtar 4?* ??F3^ i 

*nntvHF«( *■* cs\f^ 

, (tc , s ?1 1 ?f?1 'Sf^Sf&S ??, f%$ 3t?1?1 

C? v ftT’°»fC3r STtJPTtf *f?"*r?C?f 4C?f?ttS 
*ft¥ <5tSl ?CS I < 2 ftf fa* fawfa, ?RftR- 



4 




«ttf fa* I 



■toto 

faTO, ***tf*S5fa, (Crystallography) TOf- 
(Physiology) <£f*fa TO C* 

§ro *t* , ro in^ ^ 1 

*nrw C*teR*t TO* W TO*T ^ 

to <21^5 to, ®w*i 

*1**1 *tt* TO TO, §TO *I*TO*tl* 

«}** ,TO* wt* ^c* **fafa to i 

4*R, <4*^1 ^S. *f*tC*f*'S OTR*t*tH TO* 

CTO'S C*ft 4*^ ^ I ^*ft TOtffal C*t*TOl 

*ro **fi fa* st* fa^t 

TO 4Ts C*§ *3*1 TO* •PT'TO-TO"^ 
f S-*t**t3* **fi*tW I 

,f 7 , * dtft* TOtl »IW« <4** TOfft* 

*nrtt^ <m i ^«p* f*** TO *fa*it* *rfc* 

*trof« TO^ *fl*cTOtC* >TOfaJ l *ifc* 
TOt<* T&1 TO* *t*tttf* ifa &F5 CTO 
fact* w to nfilftHs ** *1 ; ewi TOp 




«rt*tfa* farcl i 



'SFJU® 'SPR< 'Q *lf?rau6 

*R< 'a^»r JR’Sft sftre i 

"tiftrftnt- *TCt< *Tfa?1 CS 

^^1 * ft *«1 I (n^^g *ffc, \5tSft . 

*?rtf%x5 sn #f .^5 *re«?r *ra- 

**ra? 5(i \q *r#*n toi 

«nf¥s ; sst^i =n mttf- «i]pre, =n 

«rtf%^5, swra; ^wi c*TO.?tirfto 
^ 9ttf^5,— 5(1 toj c&u 

«rtf%$, *ci &u «w? 
sttf%\s— c^r*t <$& firffcortwi tw 
* ra*w? ^t«n ffos «itf¥$, «*ft ^ i 
•«fv5 fspiri ^t?i 

*m i '5 (M*i’'q fwft *rfa fc3tffara 5it*fT 
^t% ^fwi fcstffac* *ra**ra 

$J3 TtfaffSCf ; 

'e < 2 fff% f^f*t$. ^firai ftcsEf I ^ "ft^TO 
^t«tf?* farcd sflCT <rrte i 




■blr «rtf faatw* Trf I 

3^3 *rt*t3t3 w £rt3*t 

*flrc* ore ^ C*fe 3E* $t5t3 *lt3$3 ffo 
£fr$ 53 ; ^$3t!. ^ftftonr ^ 33 ^ 33 * 3 ? 
5Tsf?r^ «ftr^ 31 , 333 * 1 , $t*i 3$t*i Wi s^:*i 
$rsf3i *t33t* 3$fi>$ 31 i $n3 ^ 3f*rc$ 

stc3 c3,^Gtt33 *tf33t*t ^3tt3*$3t3i ^H3i- 
ftat3 ^*333* *t% ^tfffcns 33j- 

f 

fe (?^ %$tt*t3 f33*3*i *t% ( 3t?>i *rf3$3r$ 
^f33^ 3f%$ ^f3E$ 'Q ^«|ffaCT 3Rt3$t ^pr 
3^31 3t%$ stre ), ^$3 *t% 3t3l 43* 43* 

^rm^^sfr^n 3*f33i *ra i 3^3 w ^$i, 
®r3f&3Wt3, ^fa$t§3l 3t3*t3 $t3 tiro, *33 
*rf3 ^*i 33**i, 3tel ^5tt*t3'3re *tf33ti$ 33 ,, 
*rt*tf33* 3t3j$ti:33 wrt® i 
a differ 3*n 3t3, *iwtt3 

<7^3 *I&*T $t3 3tt3* 31, fe*t31 
W3tf3Ft3 f$$3 Sf*T3l C3iSt3 ; $t3tt$ 
$r^tC33 ^$3* 9 <f33tC«| Sf3t^33h $tE33 3Jt335 




fSRl 



»rl i ntcanr TTnft ?l TOt? ^ 
c#t%l ^nri ?%tcw to *rcd TO, c^ 
c#fTO *«pi *ft"TO? <$ to$«i tow 
to, <stro^ TO1 ^stTO fttFsi WTO ^TO* 
^sfwtc’r «itPnn *to i 

Toot. TOffa *tTOtf 
^Wtonr *wr <TOfa* *rcroi <roi i 
^TOtoR from TOF«1 ^ CT ^tTOsf 
*tfiro 'qfasR ^f%1 ^ *pf*t 

«rf^tf«PF ^pr cf^i to, 

^fkwsi ^tsm TO«i to i TOftro ^ 

£rro«t *t% <ro i TO TOtfatre 

■ 

ipf ^*1, »T5 ^fl ?1 ’TOiTO^ 

°TO fk^s &U5 CW'QTTl TO,' <5TO 1 TOt?1 
TO'S (2f3Trf^5 jfctfc CF&1 TO «IPR a TOTO 
TOT .TOfal *ltTC, <7T *tte TOtfWTO «TTOi 

to, (? ft TOra toto (TOO sstroi 
to tow TOre «ro i 




ettffo* fortes i 






«WfWPW «pltw 

Ws*m*1 i *t%? *tf* £ dp 

*rM i ^ fW *r#rfe *rfc§ f^ ^ ' 
*tf?srh *mn ffim i *r®$ 

*rcfe5 5 ri %, ct «rtt- 

^ar ^<n qfs, ^ ■stw 

sfcfc* fen ?t«n *rfa st*t 



^ ffesmsi *rtrr i 
Wttl (vwtffcl) wki »i«Mi «w i 

*rs ^g* <®tre ^t^RT? 'srftr^ ff% ^f?r® 
fen c^rstf *rfa, ^ stsfa 5t*t M3 
ftrf^WVBl ^faU5 <*rtc^ i 

^ n .■«* 

^53*1 <iwtc«f?r ; «jypjwa < 2 prt?*i 
SRFS. *t*ftE«fa »T¥»| 1 

*rtei Tfal wst ?Rt'2f r tt^ *if?ra1&5 




s*n tear i 






1* 

S3 SI, CTOI C 3 ^ S^T 

«Jt«tf3^f3P3l *ratl*TtfF5 ^ 7^591 <5if«tf^ 

fas*3l stsi Jfsfcs 'fpsi cst*TOts f#i^ S3, 

<5tstsi sstss fWtpra fro i 
"fsrfsssts i 

TOk*tf%, »t3f-Pret3 'q -tsr-csts to stsi 

3*ri s'fccs, *tsffawft?ra i 

-tCTrt^fffc^^tH SOTtaft Wr, sw 

1 c*\$ s* 's 'Brtstors sw a 

3JTO, C 3 ^ 3J3TO TOttffa ‘nfaftsft TO I 
^ TOT CS®I3r^tt?,TO C3t*RtSTO TO 
3f <2TTOtS 43“ TO 31 TO*Rt3TOS^3l S1W I 
«r„ f* «*tcv -W C3t3 3tW. TO? 'sfT «|3ffsi- 
** w ? ~9f*f sj-rftvfc . ^r, 3t^t 3 T 

3FC*r TO TO «tSt3 &t *tfe «rw S3 ; 3t^t3 
<$ SfTO <St3t? ^<*fas TOf?<® TO, TO 
*H>S ^StTC <513*1-^13^5 <3®t? TO 1 4$TOf 










?t<sti?nr wrrsfa agwrUpr * *mq 

m 

sssfa c*rtttt*rN ^f¥s ^ i ^1 ¥t?l &fwrt* 
c*r ^ sflta *\fkv *rt?*t vu, fcst? 

^ I <5#T *T3 ^1 

TORt* "*RR ^t* ^5 ^t? "W 

^f?TCR <4^ ftatt*ntsi Vfes "*RfFR 

^1 ePlttoftPIIC? 5 5ftf9 

?i *<k mor ••nf^r® ^ i 



HMftrof* "iw «mi ^ «W? *fe*1 
^ ? otRot *r&— « at, wK *fol- 
C<* 'Q TtetFT? ^ ^ Wft, ‘JR- 
=^*1 *1^ i *#< 3 <2t*rRK5 «Mreiftc?^ *Rr 
^rw, *t?$ ^«rw, <5t«ffe, «rWw? 

^fsrorc ^tta *ct ^ 



"Mr to! *rfa i 

jpfflf® “*t»TC=T 

to * 
fcwf% i 



<ftwi «R*i-^rt^?r 

Ttta? "MFttRfa *wi- 







1 ® 

fr®* TO I aw 

ar^re 'Q zgs ffhv 

TOTOH 3Tflta"f U I *W TOltC*nr art 
(Diapason) Ho U^arPTOTO* 

*Tai^*lJ (4^Jtf"9f*R ?f9|tf5.<2F5jfa^ fifll CTOI 
* ) *Tt?, 'srrttesr (organ) apfcl- 

cw *rtffnr Ms8^r arte sir i 

ar^ra* *** ^ ftwr Steoro 

*••• <*lW s "Wt S3 i 

"wn*«m«v MSFtlSft srfsn 

«tt^i «t7tCT atm sin di^i 

^ si cs cTO *t^nrarts *rtrt«f s$s*, 

sfstre stsi **K sfer 

«tto TOts-fsi?*ts sir 43 ; 

$SttS* 5tfTO$ S’TOf 'Q *fffs ^51$ i£WStt*J 

srrfroi arrtr i 



"*t»«ra-*TOni 



arfvf **rf3tfaf*t3> 'S 31 

3'tS*ltKZ[3 ^ 3tW- 




eft* fei fiwtcn %*\ lif i 



i« 

innr * 3 * fan fctu iti, ' 

WIST**, WTTO5? ; V ? ■ 

*Hcitw i* i ^rfit? <t$to 

si*t *nrtpfi ^ar 

*ar cu^ n «rrcirt*R it* *• ■ . - ^ 

^ <* i,j^ j|, 

*n**mfe? ^sti <iti«t ira i ~f. : ,‘. ' •■ 

^ onpitiR wfwt i&i ^ 

ItfafcflOT <2t5tf^5 1* I iS|^ 

4ft iict & fttt- „ v 

ntcs? "Wt-frtfc tftfin ^ .— 

Cm I 4$ftC*\ OffatfS *ttl*t >« ffcj i 

iti ci *mxwft n— ci*r, 

•» 

8, fc f * ; 4Rs £ 1* ftfift *KlFF 

11 , 

an j i wr$ stc^si itife «tt^ 
n cii, 4^*1 a ^fi%{ *nH«rt»rt i^5i 
'swnwiti ii i.oft faarti- 







1C 

m Tt?i &U5 ^ w i fterm- 
^forawt'e ^t*i ?l c^*i atfre i 
{ear *t?i *tfts5? .TOv«t*i 

r ; 

I 

i 



i 



5*»t ffeaj i 

cwfat® •Item I w^- 

jfW *ft® «rttf I UtCT* TOIT Iflfl 

*nw, ?3Ft^t* 'S ( irregular ) <3tfTCN1 

CWtrt^ *r%®C$ • *% ffa® CT »Rm 




*»*> ftsrfFni i 

< 2 rto*ri isusts, «t*i *foi fiWPwf 
C*\, 'b ^1 * ^tPlfilfTO ^ £ ^ 
^ *fcF t| «rt^r*w *ttcanr ^ 
*rc*r fa ajswtre <5r$rs fanjn "*f*Rfastir 
nfa'te Hi* 

»afc*n w fifayfa ta ‘"W ^e.nr*r5f 

^f?RtcJ 5?W *rtTO* ESRtTfatt? (horizontally) 
f^fcKt?n ?vi ^r i 'stt^Rt? 5 $ 

35 ^t*i fest* ^ *}&t* ^ fa^ Ftf*nn to i 
^ tro to ^nror ^ *t?i ntos* cro «*w 
fctfrra «ttf^FOT Jt *ttOT J5*nr 
^tqjrtat *re*r ?tfroi <£ ^tgjrfotssfa "W toi 
’ tfa^ *^rl *rte *tfro 's mfcro srtfa& 
*re 2 *ror w rt=Tt^f %^5 *^ri atffewt* «rtf*rcrt 
*ircsr s* ^*s <i&TO a rfa? < *tfo<5 to i 

<3rfro«n*rc*i fafa* *&far f^f^ 

*Tfafa TO«I TO ; l *ITOF Wftl C% 
cvft^R fm\ arfrowt? «rt*t?ttE*t *p*ttf w* w— 







WffWS CT, 4ft ^ttft W 

*t* 4ft *ttt*r srtc^ i oft *tf% 

tff^rrf^rfare fkfkfc ftf*v\ (m \ 

ws ftror ^t*i 

1 fts\] ^rftf , Wt?1 <5t5t* WSJ- 

**1 *tf% *rr«rtt*mc»t nun *rttot 

ftvftqfa *nrctgfraftt* ®?j ftjft i <j} wr^ 
i\fte\ *RP*f3 *pp| 'Q fpr 9(tfa*t'8 

m nfa’Mfire farai tt?i 

^TfaJlTfE^ ^R*|rfa I iif vSfL^JH '®ff^5 
t ®(®*t'® 5t*f nfe9{TO '5Wtt«. CT^5t*lCT«ltn- 
1 ftfm CW3 ; 5^WT Ws*\ 

^ra^wfat* «rt*Rtfwnf f^tfra 
ftu 4H 4$m*\ $ 5t*l sfct apw arra? ^ 
sfast wm i fft% $ *iw 

ftfei «rarm wm, *rsrter 
ws wfatft «iw ftfaw *faft t ^s?t* 




to*t ^ 5l*f WIT 33 31 1 C* t3 

$fc*hr wt3 «itwt3 2*rsm«fir 3 wj ^c«w 
*rronr toj ^m\ Ft^ i ^ awpnr ssmw 
^33t3 ^31 "UTOt* ^ fto3'C?*lT3 
33 t «*$*C*t TOT ""TOrtt*! vfa $ct 
33 ; ctoi C3 j ^31 %f$ 3 tof 
C3 3st*tf3<5 33 S5t3l 3E3 2R3 

f^fcs 33W3 wfatftre «t*i «i^ptfTO 33 i 
^wrofe* »ctan * «w? W3*tfo3 *rmw 
C3tro 4 *re*r *wt<3tf i r am*f"*te *nftt<?f 
«f ^ frf%^ ceffiw*^ 'e ^?aw 

TO I 

3t^>f%, 3t3l ^ r 3f%re TOWoC 

sst3i 3f%3 «rfa «nr Tfa ^tar **'K to to 

tos 3f$ 'e <$t3t3 ^t«rhr tor *tffc <2fte 33 i 

ctor C3 3* 3^tre TOte to, steTQ 
3*fct3 «tsr "^to, to 3^W3 ^ 

TOftfas 331 Wttl.CTO C3 ^oRo 3fol 




I 



U ^ TOtfaS ^ TO1 TO J fa* CT 

*f£* ^ *rt?«i ^fasi «itre TOfat'® 

«$ ufa «tt* **, «w*te ^faps ^n ca* 

**r*TOf to* cro (^toi), «rt#i**>!* 

*tfj* >2r&t?f TO ; TOt* «TO1 fa* fa* ^51, 

cto**i, fa* fa* fafaTOTOtro if 
* 

TOTOJTOf <2TO TO I 
TOTO* I 

*twtwi *w i toto ^5”? arc^nir *tTO 'g 

toot* ^TOTOrcRTOt* i toTO*1 CTO 

TO ^ ^tft *i rtfk&n fare TOfa, to toi- 
ot* ^ft ^f§*?TO to* **, toto *TOt* 
‘SfTOTO* *rfa$ TO1TO to *5tfat* ^ ; ftp 

i 

*twt«fc*re cro .to *m<TO *fau *tfa *fi, 

fa* »ii^R to wf ?farcn *tfa, to* TOt?, 

«fa1, *<, *ftTOfa^ TOTfa 'G JTI*l TO?1 

^nr i 

eWlff ^TO’tTO TOfl TO 




ftwteni i 



5T^, <rc*f *FtfW5f|l 

'rfirfe 'srfjral 'srf^FHre ’'pK ^f?r ; 

f^ &$ *iwr *itei *ftsm 

*WTt*t* *Ftft ; 5*1 &% ^ SrJtftf^F 

'Sft^FH'8 m\ ^t?1 Tjfitfa ^jf^Q *1^5? ; 

tsi c^ *rfat*t,- *rtel csjjtfcro 

csfjtf^rH *rtei ws 'q 

^f%c^ *tf?p£f, ^ 3tsi cs'stv’Sg csrfasw*! 
*ffa<2< «rrf%3i 'Q 

*tf%* srfesfl c^rfa'ti i 
rimwtt «N fa tfMtftW 

* n,w I <Ut^ *P*m 33, 3KCWt 

«W ’J’ftafa <&k\ ’Wl I ^f«tff i«^T>t 
C’ttsrW? *lwtf ; *nft fitt* <!&«* *ft»i i 
$ztu$ ^c*rto ?t*t 1 «Ttrr «» i <&• *rfe* i ^ 
*rfrs Tti. wtfl ^ ifaw 

* *w*« was «•• *tt*r fet *tfjvit?* 

7^1 'Wt* fH3*^T ’tt'9^11 falttf I 





«rte»rt* i 



i ^ «rfw i 

tot fNsl ^r, 4 $ «rr^t*r *rs*i sintf?® 

?t¥l ^twi ^*rc?, 

-jrifa®^ **wct* *m®t®R ftre ^ «rt3tora 

0 

’T'SjTRf 'SftWttH >R®t{R ^®.'Q ^3^*1 

f^® ^rc^ i '^tcai srcsi 'Btmtunr ^rfr- 
iSt^itft f^5<f ^i ^®?i 'srartsr sts ^t- 
ffa ^rts ^t^tt*f sitfwt Is'toR *rf*rft«i* 

«itf ^ ^1 i<Frto 5^®E5 1 
ct <ir *wf^r <sr®r§ ®tsi 

erfa stfs c^t 'sttfH »w 5rt^ *tftfiF5 

( orbit ) ^j%® I <R <5f3 

®t3l '^TO'tl 'SIFt’JFl 

<So ^«1 ^f?TC®ES ?l«ffc eft* «®° 

C^# *rfe*T *rfaf*l® "®l?f^f*t^ SSFtTttR *lft- 
3R«i ^f?rc®as i «iferc*t ^t*rai wif® 
(?\t c»ftw^«wWrt *lt®fT <£tt^ 

^*rfa i 




artrfw ^ vi i 

cutanw C^*\ 

^ tnCw * 1 *<PR *5t*t* *tffc 'Q farafa C^®- 
*tf3T ^ WMOTir 'SJMFR'Q C^5f 

'q *jM* i stfa * sirs ^ ^tei- 

OT ^*5 ^Pt5f? ^ *fN5 *F$ ^fC?F£, ^ *RF- 

csfjtfare ftf% «fftr ;*4^rar 'q ^r- 
ffa wter ^ m <2Tff%^ c\ wr^a 
qtc* frffc *tttr, wr 
3Sf#fa «Wi*tCT *tc* i 

ntcn^cOf *tffc»t 

**' ^ fH' ^1 eWtS ?f*RTt £3t*l 

$$U5z$, csrjtf^ptter *rtetre ws <pf%c® *re<* 
w c^ ^ swtro? wf 

t^-nii^t < 5^ir *tar i jtetonr ^frfcr, 

's fwtt^ft fjtefc <*$ (?rfa- 

sr^rc^ *r^*r *rf5rai crfa ^r, 4*rc «rcw w»t* 

- — t 

* csi«r* f*if<«tfe5pr "ivftflr ; ^ic*nt ^tfwniftrrt’S'r 
‘‘n^mfr *t^n» *$$ “PtfH,” wflm firm* i 




«TlCTt4 I 



etc®**?** "Bftcsrtc^? 

«agR iff® 's tot? cf & ?f*rai fc*t- 
9rf 3 ? i ^5t?i etrejre sbfws ,w*ifirctfo ‘ 
totsprtc* ^t*rtor? c^fomre? sts^rc 5 ^- 
*rft to to’^fft’? ^t?4i <2tff%c^ *rtro 
?tto®C5 i 

cro *nrt< toi to sfecfc ipt 

toi 3 ?, to <rot® ^to?? 

^tor^r *fcn ^fl? f^RRtar *feri «ttc4 ; csifo 
4&.TO® TOMJ WH* «ftOTt4?ftr ^ ?t?1 
cw! ^ft? fro srpr ^?1 TOtto? *rto 
*rw %3T «rto ^ri ^rotTOs ^i- 
toc*? T»ar cwt* i •wassrtto *n:*iJ *3W 

( sirius ) ?tTO sWZit4 'SRrfa JJW WW 
^a^TO? C«r*tt? I §?tC4 «ltfa TC^F'Q CTO 
<i|^t f? 5 ^ ?tol rft? 5?, C^srf^ C? 

crft «itTOC 4 9^*1 tfc fl ror c»ft sjtfH 




ffal CWRc^l'Q 3*«. OTTO 

=n i f#^ ^tsrai fyf sftft ct, *pp* v !raara 
'Ttw ’srtTOf? ^ TO*f sststre'e ^as»t 
^i TO ^*t 5 Fi ^pr f^r cwfts 1 

3 T 3 J^?T CT 

TOt^ro^fca to?, ^urt *f?"sTCsre 

cs m, crof^ren TO tflTO 
f^«f^r ^ srtt 1 TOrai 4 fa*o ^ 

TO irtfSratf? c^f »i^tc*wi 

faranMIt c*r tovi, fcro ^J?TO 

sjrtnr ?j?TOnr wi to cvifci 
TOcro fsR »r* ^eTO'® 1 ^1 to «m- 

c.v$ sftoi cto? to sfto *ttft j n, fas 

nwcTO faTO<SOTO C*I ^ 5 ^? TOttTO 
^ar u^? TOr^tMfa TOri froTO TO <jfare 
*nf?r 1 TOral sFtfro *ttfrotfs, toIVt- 
to w'?«mv*5TO 4^s*r 1 ' 

TO*ri ^#sr ®?w • (Tffasfflre *3*nrfa 




'srtcTO i 



vt 

<2fTO^ tit^ i i£r°s w- 

to ®r5*rat«f*Rsfc to ; ^fr *i to. 
cro to^h ®F5*twtt< ^5t?i 'q 
^ tfr <35 *pp*i <7m *tvrto*f TOfas ^fatts, 
^ *f«fFF§^ ’Stw <?TO CTO 5Tt^ ; TO?1 
TOt*r \l ^r ?fTO i to? 1 cTO. ^ 
totto* ^ ^fsTO ^i tost?? i c*j 
Tot ^t<rro ^i ^tTOj. ws =ti to^; c^ 
TfTO «pr to i srs *re*r tTO 
^srafvi-fsRn j« to i wfai 
cTO *twt< top* to 5fi, <4*rc TOtoni 
*rfos TOttra d^td#r sn, TOtro TOtonr 
*tto* ftTO TOt<5 ^us TO? i 
*pp*t, TOtonr anprtft t5 rprc *tfirctw «m ^ 
TOs^ *if^rti«i Top, tor? aproe 
<$ in^ ^?fi i ^ *fp*t ^ w f TOtTO 
TO ^ft^i t^cro c*r TO< *pp*i >tcto? 
fag TOtui at^TO iiw «ifor, <lf?R#5T- 




\r* «ftf fta? fasTO? I 

's ^stfrt'Q TO^tre hi^^to 
<fiTO 'srftf i TOrfi 'q^to? 
«rat*t tatc?? ?mj^5 Tfpra ^rsl 

«jtft«. *r*mf *t¥ttatf*ra tom 

i • 

«r*t«, ^ ^*mc«l iflfe-— tfHF, TO*1- 
*r«i c^ <w< toi f?rf^ ^<t«. toto; ^*r- 
toi •; ftfftr, TOffa TOtre TOM 

^1 CTO ( ether ) I ^ CTO CWt 

fnt 5f^nr TO to?, c^tfr 

TO* to?,— * rfTO w c®ftaw. 
*TTOt? tfTOFtfl *r*to to <? ft Tft=r 
to, ftal *rTO crffiRTO* iRF^fr *j^j, TOl 
^rmtfrom tau? ^tTOt’nrow ?tTO*r$ 
TOTOro *|taf to, tat <?ft *5jre <£< 
TO*i TO ; <2f^ tai *ftai to, 

tat ctot *twtcta ^ =rft ; tai . 

W C5W . *ftat, filffc ffTOCS l CTO «iW 




’Stwt* I 



b-1 

’rfaiifa ct 

to, Jt *t*ro Tgs *j5«rfa- 

C^'G *£< TO I c\ Vflfc* f^RTl ITOJ? 
^ 'G C5M^3t*f ( affinity ) ft 3^5 . 

to, <&$ 3^ ^?mr tots. 

£tf5 ^tCf I «5l^3?5( ^t*r, 5t5i ftaft 

's m&v nwtcf'S toto \ fwt* 
f%*rr^ to m°s. sfttrcs w, wfal *twt«f 

TO, &P5\ 'G 

%55F5l ^C5 <2f5fa TO, ^ ^TOflS^ C^JtCT? 

'sitcw i c^jfa ^rft? 

siCMT, 33W? «rc«iT f TO^t? toj 'srfci 1 
cTO ’stw f 51 fafafsw, 51 *ttftfa 

4*R 45^ ^ '*[% ?1 3Tft, 5t5l c^jfa 

5t*i ^srtwrfw^ 'g strc, 5t5i c^rtonr 

sift&tc^ ftt*re w»*m 55 sift 1 

’SICW** §S*tfol • uQ^ST 'Sftwt^ ^!>«,*f3 

55, srsi m\y 5to 1 cro 5tpr 




*tRr?f, C^tRif "»WCT *sm- 

C*R I *far <5TtW, ^tRIfcF Ff? 

<m i , ®rt s nn RJtRs cwr *m f*r*iR, ®tett® 

i 

. *twt<, fo* *prt< s^ 

* 

^f®Rft CTN I ^?1 F^5T, ^KRtSJ 'Q f?fs- 
■SW $*1 R ^ <2ft3 53, ®t*1 
^fRt3,*K7*F *rat*f «rc*r®i w§*w ^r 
*p*r i . rjir? "*t*R #r*i =n *fcn 

^ *t3J^ «TC[5tf»RS W&B *ttR I 

lift *****& f^sc*r 53 , *t*i 
C5^1 3*31 3t3j I 4*R s^j srft f ^Tt^tsT 

RR *Tl RR *RR < 7 FR <R £Wte 5?fr, 
*irR 3 3i *rot R^tsfri 5§si 

fifaWCT *m ^i ^Rstiw' r, ®rf® ^s 
RtsrRi *t#s t^rf^5c*r wi wsratft? 
^*tR for® sfon *tf3ft®RRt *fe® ^r 
*t®ftc® 3 ^*iR ^wfatR ®R 
<tR® 531 lift ®?$Rtf*t wwft, 3R *ftw 




'srtc’rts 



tstre TO3jt% toi 3t3 i cTO awfcl cstet? 
to wfc* to ^3t^3i # wtstre 
TOrtai ^nrtf*r Ttrort^ 33 i tsi toti 
to®i cw sm fpi effe? s^ro 3tre, 
CS^f^T f?lTO ^53 «PJ[t^5 <TO I «^TOf *1^- 
33 ®rTO?l TO?f TO«lt^W ^3307 fTO^» S3 I 
"*t*33%l C5t«t ^ TO*I $3C*3 3tfew*fl 
3RTOOT3 <2fU5I^ ^ *f3Jt3TO fc? % *3 X Q- 
3tTO i$3**f <53Wt*t3 ®lfTO S3 I «TO 4 CEt€t3 
"WtFP 3"*tff '®Ttf5 'Q TO I fk-% 

§31 ®rpn TO’STSf C3, C3fTO <$33f <2fctfTO S3 
C3§ fTO? ®TCStC3 TO13 "Wfa S3 I 
*3«R, ’M*33t3 3tfTO*f 3§$5 tffotfept 
«Kft«, 53Rt^ N fTO f 3^5 S3 ; ,^$3t°s "Wt 
fenfe^tWlfa* S3 I 

35t33f*[ *t?t< TO13 fe3 &TO 3tSl TO1 
pm, stsi s§to csjtofa £tf%fert3 jp 
3tar *lt'S3l 313, C3Jtt33 «2ffsfet3 




ertffe* fasstcsni ^ ^ i 



^ i «rc*re ?rt? c^rtw'Q 

*tf% W&' ^U 'SWf?'® 3?N C^TtW'Q 
SB ^f^ “nf^US 

55? ; *PO? Wff ~ ! ^R 3? 4? ^?C5f? 

*if3fro fcrtr ^to* i «c? ^ c?, c?jtwr 

^?c*f wf wfa* ''©t*! fttf® tw* 

s'estus *tfo? c?^t w stc?, 

f*3 cs?ft sst*? bKj mb "*WOTr *ra?fci ^i- 
ffa *tfasm:«i ^sr *fcc? i 

«T5<i|? c? 

fSs *T?1 i ^ ^ ^ ^ 

frftm *ifrc<itf*t *tw, 

«rf?artCT M3 «lf«E5SW C?Jt? ?WT ft?- 

"^Rf3F?1 ^CSfap® ^C? I ^ ~ !> f s W*{ 3FCT 

^pr Wfire ?jtari w*«i ?i *twnf 

<fffa?F?i ??, ^3^*1 TO?fc* 

?? I C? 3T^ ~WT ?1^- 

stot^ra ^tot? MSftw, «t*nn ?t* cwr ’vfiwi, 




'stcTO I 



S9* 

SfoTOw «rtf*rai TOfa to i ^TOI 
TOi *iftTO * 2 ft^ s* i CT t ®w*i *nrt< ^ 
*wro *w fw?n TOro (M TOt- 

^ ¥rttw to ? f^TO ^5 *tTO to ; TOW 
ao *rTO? w* to cTO*i to tow tofs 
tow ft#«i 

C^Hf TOW fTO«f TOttf I <£ITO F^ TOf *(TO 
TOtt l ’TOR’nf^ ^StlTF C^W TOn 
toTO *m< fiffo $t*rct TOW fei 

TOTO*^ 'Q^C^ Ttf "TO TO I r F^? 

ct cTOrnr to fTOit^ cTOtri 
CTO ^fCF, (Tit <7Jjm*TO TOI TOW CBrjtf% 
TO, ’WtffcTO * <TOW ^f%TTl ffef=T, 
:TO, TOTOr TOTO^i.TO i <rr toft 
tot TOtcvnr f^? TOfssar csif TOw TO, 

TOW <n f% TOfTO* (TOw FfTO^rf 5 ?'® 
TO«. *HrtTO TOFft TO*n TOra to, TO1 
TO1 TOW *TO TOTOP ^Ftl? TO" TOW 




a* fasten w i 

cwf^t * srtfa, t^r*i *tt$ «it*nil stsi 

W* 3tff5 *ttf% I ' 

„ ’■wrot^r f^stwc* ct 

TO* Thll I 

C®mf^$3C3R fK$^Sl w f 
wfri •rfti «fafa ?< ^ i »rtfa*wi 

#K TOT C»ltft& ^C<* v$*J 09Tv *f^1- 

cw ^ «2Kt:^ *rcsf cwt ^<*r oNj 
^ tc? I ^C«fa *ITOi (TPTC *m 'Q ^®t? 

5^3 C^rfjf <7ltft$ 'Q CWt I 
^ nfhFl *T*1 ^5TO>rsT ^51 ft^S ^tCf— 
ftWS ^5%U5 C>ft *f^*T *tfhPl-WW »RfS 
CVf'Qll 5t*l I 

fsif^RTlfe:?^ <W1 





( TT tfa* ) fK 1 


cnfos 


84 


s»w#r 


45 ^ 


sfasi 


488 


*f*«, 


40 * 




'ejtWfaF I 



S'® 

W 8ft* 

S'Sft 

*% So'b 



3 jck? ^«Tf^ <iiTs *rfat9ro 'srtt^T^ 
*ta^ *k^tf?ff*ra TO«, ^c<? CTtc^f $«.*t?r 
ss, ^ *rc^ srafi ¥f?i ^s i 

cto err« *tfs«fl« ^fks %? 

5TI, fc*t c^r*i «wffac* c*rtt«i ^i fakt*i *fkn 
5 $tt*f *ffkre arfk® *rtt? ; sn fkfrh 

to *fctftac* cwi TO— TOt? 
c^ toj? *$ i w cTO anr c^rtf^s ^«fa 
sm TO’spi ?t«f? 

fa#«l to, wfc <?& (TOT I CT 

fw, sfH ?i off^rt^r, «w fw, 
sfk ?i ^ ^t«fa <$w 'row ^t«fa 
spfto ■«iffo * ftkt*i TO* i 

*rtf*fa *r w *wK to.^i^to "SfWC^ 




«rr$ fo* ft«tFnr vf t 



S8 



^sftt#^t3i i 'srfc^ c*r m« ^«fa 
STSfft, \5t5t? < 2 fat*l ^ c*f, faft’* *twj 

*F5 M C*tf*f, 4<F ’JCTJ? 'SftteTfa 

3TC*f fM?T^ ^1 faf^S ^31 «2f^5 

*rei m i 






vfe a® sp® 

'sfOT ffa *rtn» ^twtc^r 
«2f5t? ^fs’RTt cn<r ft*l ; f^P8 

cwfo <£& *tf*fsrs Tft «tf^3R ^Ito «Tft®ri- 
cwt to ertot 'stfl i 



^ ^**ni ^rtfwtsr ^pfosw*! i ro> ; 

cmt* ( Romer ) ‘*TO ffaM? CSrJtf^fc. 
«rtfw£l i ^ <^fwtora ^U ctfTOJ 
cb^i ^n i 

- ; *t*M * * *T 

^np . ^ Tfa — ^ 

$%F5 *[faffa ^R*ffa WW 'Q*! 




i 



at 



emr *<> ° 

to i cro ^ 

«2mf^*i to wt 
^ ^rofe* m 

<mfo«i TO j f%^ 

TOSH! 'cw '■ffaTO* 

^ TOt? *r^< erwfwra 

TOTOF® TO — C<R«T 
8?. ** fsrfSr^ 's «<t cro^ 

toi *|to. *rft? cwtfin 

^itC’t I ^ iSlff 

'g to toj c*r to *ro ^stfi 

it* *rft*TOi itf^r cut ft%s *fejtrs i to 
&*teK&t ^"^tfaTO? wW? 3iw <sff?^ 

13, To TOrt Sftl 3t3 ; TO 

4 ftm ifec® ?pF ifen ^toitroc^ w 
to, to i ^sitwra 

( summer solstice} f%§. TO TOT 





*F f^pg <*|CT Sg$R d? 

orfare ntesi m ; c*ftf»R 
'Q era fa w i 

tzu f^R *rt*r *o w *jf«rft fts? ?op ®*i«t 
^ftrus ? f^ 5 ps «nw s«r «rranr <5^ 
Tt? <S*t«arror ? 8 W c*w *rfa i $si fit’ll 
*fe« •WWW ^j*tTO ; ^rfc <*& 
PW'fSW 8^ ^1 Oft CKCTOOT ft« 

'®«l *1*0 ^1 f%3 *1*0 

cw«ri *rra f*rf^.f^^ *n$, 

*\fa to *w * <*i 

53 i <*fe fteira? c^to ^t?«i 

•Tt^ — C?F^®T 'Sltt^ f *F -CS 

*rt*n <sn:*w i ^us *o. , ®rtf*tff5 «rf*pp 
♦W *rf$3R ^firal ^f*PF5 o, ufc to 4 ^ 
*ffa f*lTO 5Tf ^ «rtHM 4*fT® *F ^U® TO 
'sitfro *rft*rora ct *f*ra erftra 'stsi to* z$ i 
TO TO ¥ BfJl ( chord, ) 




i 



5t5t5 Ml BfW I *r5<45 ^51 5^5 

•n c r=n ^fisi «rf:n 5t* c5 croca ^TOrt^ 
t* ^ 5t3 i 'nn^n 5t?i cw5i 5t* c5 'srorfa 
<45* <7 ICTO* iSoooo 5tt*l *PR to i <$^5 
<SFTOE5 'STtCSTt^F <£fFtf^5 53 I 

<*& f^Rtis*^ ?e.TO? 'srt^r® 

32131*1 I *ffo*tt 3C33 (winter solstice} f^ 
TO 5 f3*$tf5 ^35lC53 <35*1 33r*fa 3*f35l 3f5 
^I5t3 f%3 3t3 TO 5 <2fOrt5 <515*1 

C531 3t3 S5t3l 5^ ^ <5f5*l *TC*W1 dft 
CTOt^* *13*1*1^3 515*1 %3 C551 3t3 ; 8* 

5^1 ** «4 C3ETOS3 <t° 5S*I f3TO3 

'SUffl TO 31, 353*1 43 t3 «TOTO? 5 3 *51 
WH «Ttf TO 55— 4^®fJt3bf3J ¥ 5 SfTt5 bftffa 
353 3*t3l 5t3l BFf3l 5t5 I <flt f^rCt^F*! &B3 
3»*3 53 353TO TO5tt3^ ’tlfa'I 5t3l f?ft- 
^ 5^3tt$l 

3f5'® ^fa?l3 <y& >*° 3^*1 3J33l3^ 
3 




TO *R1 TOW *lfTO$ 

oTO *ta« *t*rore awl *tta ; fas 

toi ^b, toi ^c®r qwwfa^i totof- 

*ifa **w c^tos* »iror fc*i ^nn 
« 

^fas 1 toto *rf* ’^Mtus 

*t^r^=r TOs, toi sfccto ^nato* <5ft 5 f 
<n fa?^R TOft *rc* *n^ arfTO'.*ffaBt*r i 
f%S * CTO3 (fifa^R CT, TO fT*ffa 5$C$ 
^ 0 sC*t ,«ttC^, TO <i? ^D >* 
fsrf^ are^a w L to, >a*t 

f&OT <2tfa ^fi cw*n a 
to TOi ca^rtir 4?°s ^c%? a fwre 
<7$ fare sftre TO^ ^faft 35**tfi5?r 

f^F^55[ TOf *rrre i to to 
wtot fas *raro ajtTO ^ f%n#M fare 
sftre sTO ^fafr art «ttre i 

4WP 4 $ l£TO * fwfosf TOROR to- 
tot <3faffam ?jfa i *£& o^ am fas* 




«rtwt*i 



TO TO 

5^5 ^ C>IC^9«ItC9M W*fcc« 

TOl m; TO, TOitcm to stfe 

cJTC^t'Q iso*#. ■srt^c’T i 

^f' 8 TOtcm 
to sferfcf i to:*j 

facTO to ^smrt m otTOJ star i wx m, 
ifi^l fw ’Brtcs, TO? 

>r*rrs[ yfa frol TOit'*fm*i cm*! mi cm i 
m?F ^c? to?i to? i to? 
§n? ^ 'TOrfa ^wro emit cm c? ^?n 
<ftf%*pf*t5 ft? a *w froi ^tfrotfmi 
*tt? mjtTO Wfwi c*fe ^ trcm *p"fa 
ffat^ TOt? <2rc?*r ^Tm i .to ^ *m 
strop crot TOr TO ^r <4 
«rtc®rfafm*i TO?1 to? ftffol ^tforo, 
to *nra^ ttc^f TO <2ff%mi TO 
*Arm «w frol *ttc? ?1 i 







fa % sstsi trc^r #tw* m 
Ann ^M^fa?m ^Rt us vj faf?rai 

^tf*RR to*? ^n? *ii^ o s Jt Ff^tr:^ 

fa»? to i fron *ro ^f?rcri 
»t#W ?1?*t%TO c? faft ^rwt?^ «rfc*rfa- 
fa?w erfacrr* ?f%re *itfhfifo®rc «*ro 4 

*Rg?«. TOR ^fTO’f faft FtTO 

to ^c® ^Tt^f^?i: e r? *rot? 
fan fafart *trfrot? to toi ?*f?re *rtf?*i- 
ftcro ifw 4^sc*t faft c<m *ifarh 

?*f?*tfTOR i 



3TC* 

«itc8it^ c*flftc® fafssr 
®TtC^t I 



3 J 5 J <$f5tfto® ^rtfros 

5* 

C 5 TC^'S> | ‘*|\*)iil'^ b> 

*b- CTO*'?* <2pfr CT’THR fl*T 
«TO1 *ifa I 

35 % 3^5 «rft?itefa?w? fa? fa? art? 
c^ftfare fa? fa? to sitroj ^^ifare *faps 




«ltcsit* 



» (ttcw? <t m to 

m°s ^CSF ( Neptune ) *rt^*5 «• 

m to cjtc?t i 

35% ^5 ws <25, <m\- 

SsVftW ^ »PF 

?\s¥tu®, *f^tWFi '®t?t <5rfai- 

ffam * fsrfir& *b;c*lW- 

C93 ^ <2Tfa *rtos» Flf? 

TO 5Tfffi I 

^ *twra c*r, <ro ^rfa 
^t?n ■sites *rtetsrt ^ 3pre?r %rt? ?^*t^«i 
$e<i ^rtcs ^^s?n ^tfwm«rfc*rfa 

^ft”? **fafwe*ra * c’tt^ w$u§ w 

*Ft*l 53 I <4W5 ^ *T$S1 

35«TftnR <2^8 Wti *tf?Rf^, §*SiV$- 
<5&$ 31 «iic^tw *$V5 nt^, <5«ltf*t 

sTOI *K3 3^ *t$t3r*tfre 5t3tf3*tFF 3tef3^ 
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